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This report is a work prepared for the United States
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States or Battelle have any responsibility or
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NOVEL SEALS AND SPECIALTY COMPONENT
ATTACHMENT MECHANISMS FOR RESPIRATORY
PROTECTION SYSTEM 21 (RESPO 21)

INTRODUCTION

This program was conducted to establish the design characteristics
of attachment mechanisms for use in the mounting of mask seals and specialty
components into the Respiratery Protection System 21 (RESPO 21).. These design
characteristics include but are not limited to keeping the seal/attachment
mechanism low in profile, allowing easy seal or component replacement, and
incorporating multiple layers of material within the seal and attachment
mechanism.

Alternative seal concepts were investigated for the interface
between the mask and the mask wearer. These concepts include pneumatic
bladders, encapsulated gels, laminated foams, and combinations of the above.
Prototype seals of the encapsulated gel-'ype and the pneumatic type were
fabricated to demonstrate feasibility and assist with the development of
attachment mechanisms. Apprcaches for actaching a seal to a mask, b~th hard-
shell and softshell, were identified. None were fabricated due %o time
limitations and availability of appropriate seals and masks.

BACKGROUND

The Chemical Research, Development, and Engineering Center (CRDEC) 1s
entering development of the next generation of respiratory protection known as
RESPO 21. Early concept development efforts indicated an {mmediate need for
advanced sealing techniques and specfalty component attachment mechanisms. The
mask prototypes currently under consideration for seal and attachment
mechanism development are the hardshell or rigid facepiece mask and the
softshell or semi-rigid mask.

The hardshell mask is comprised of modular components which
include the rigid facepiece, a sealing inner liner, and a hood that would
provide attachment means for the facepiece and liner. The rigid facepiece is
being considered because of the potential for limited fragment protection.
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The semi-rigid mask {s an integral multi-layer mask that includes a hood with
liner attached to a flexible facepiece with a barrier film cover,

In additfon to the work on this task, there are other programs
currently being conducted for the development of RESPO 21. These programs
include development of a master control unit for respfratory protection
equipment and evaluation of lens defog in a protective mask.

OBJECTIVE
The objective of this task was to identify and demonstrate novel
seal and component attachment system options for use in the next generation of

respiratory protection equipment known as RESPQ 21.

TECHNICAL APPROACH

Establish Seal Design Characteristics

In order to design and develop seals or sealing techniques for 'QESPO
21, several design characteristics were identified. The seal should be low in
profile, thus keeping the mask close to the face and head of the mask wearer,
The seal may incorporate layers of different materfal to supplement
conformability as well as improved contact for an integral seal. These layers
may include pneumatic bladders, stlicone gels, and foams encapsulated in a
pliable skin, It is also desirable for the seal to be replaceable, and thus
the seal needs to be considered as a separate entity and not an integral part
of the final mask design., Since RESPO 21 1s currently under development and
undergoing various gh@nges, the seal design should be flexible to accommodate
a variety of design options.

The area &f&lﬂterest for the mask seal development 1s concentrated
on the interface around the periphery of the face and, 1n addition, the area
surrounding the nose and mouth of the mask wearer referred to as the
"nosecup”. During this program, due to time and cost limitations, we were
only concerned with the seal area surrounding the face.

P d
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Review Existing Seals %,

In order to better und:%étand the challenge of maintaining a seal
for respiratory protection, a liter&ture scan was performed of existing seals
and seal type mater{als. This scan included patent searches, abstracts on
related topics, commercial vendors of health and safety equipment, scuba
diving equipment, snow skiing masks, and varfous miscellaneous items relating
to seal technology. A listing of the relevant patents and vendors ts provided
in Appendix A,

Some of the more relevant examples of materials relating to mask
seal development are: a biosoft gel bicycle seat cover made by Spenco, a pair
of Clear Comfort gel/foam ear cushions for an aviation headset made by Bose,
and an inflatable bladder used in "the Pump®, an athletic shoe made by Reebok.

Seal Physical Properties

The physical properties required for a mask seal were assumed to
include flexibility, conformability, ruggedness, non-irritating to human skin,
resistant to sweat, resistant to chemical agent decontaminants, and functional
over a broad range of environmental conditions including temperature and
humidity. )

For this program, the seal area is considered to be that surroundinjg'
the face, Thus, the seal area crosses the forehead, drops along the sides of
the face across the cheeks, and joins together under the chin. A line drawing
of the seal contact area 1s shown in Figure 1. This drawing was generated
from coordinate points furnished by CRDEC and by scaling dimensions from a
three-dimensional computer model (see Figure 2) of a mask seal also obtained
from CRDEC.

Identify Types of Seals

There are many types of seals and seal materials to choose from for
consideration for sealing around the periphery of the face. Some of the
choices fnclude: foam, encapsulated gels, pneumatic bladders, and combinations
of the above. Laminated foams have been used as headphone ear cushions and
provide a conforming interface between the headphone speaker and the headphone
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wearer. Encapsulated gels have come into vogue recently and are used in the
sports industry to reduce shock, vibration, and provide a conforming inter-
face. Most notably, gels have been used in bicycle seats and handlebar pads.
Pneumatic bladders have also made an impact on the sportswear industry,
Pneumatic bladders have been installed in the ankle area of some athletic
shoes used to provide a conforming fit. Figure 3 shows a pneumatic biadder
that was used in an athletic shoe made by Reebok. An example of a
combination-type seal can be found on a pair of ear cushions designed for use
in an aviation headset made by Bose, These ear cushions have a compliant
elastomeric gel encapsulated inside a thin, pliable membrane. The gel is
backed with a layer of slow recovery foam, which provides mechanical support
jfor‘the gel and helps to maintain the shape of the ear cushion. The Bose ear
cuesh’ n conforms to the {rregular surface of the human head surrounding the
ear and thus provides excellent nofse {solation. Figure 4 demonstrates the
coi '1ant nature of the Bose ear cushion.

senerate Concepts

After identifying and reviewing the seals used for similar type
applications, we proceeded to generate concepts that addressed the specific
_@eeds of the seals for RESPQ 21, 1In order to generate concepts for seals 1t
.Nas necessary to define precisely as possible the area that the seal would
acontact around the face. A prototype hardshell mask was suppiied by CRDEC to

%help visualize the seal area (see~Figure 5). The prototype hardshell mask was
%thermoformed from an acrylfc/poly vinyl chlortide (PVC) alloy called Kydex 100,
.The mask was thermoformed gver a plaster mold that was hand sculpted and thus,
adue to-the mold and the fabricatigp process, the shape of the mask is not
d1mensiona]ly accurate, However, the prototype hardshell mask provided a
model on which to base" our’ seal des1gn.
_ Using the mask qs 2 gutde, we determined that the seal should
provide a conforming.'tompTi&ht 1nt€rface between® the mask and the mask
“wearer. -One of the materials that provided these characteristics was silicone
gel. The silicone gel we used was made by Dow Corning and referred to as
Sylgard 527 primerless silicone dielectric gel. This silicone gel {s a
two-component type and designed to seal, protect, and preserve the electrical
characteristics of delicate electronic circuits in severe environments, When

i "’.L !
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FIGURE 5. PROTOTYPE HARDSHELL MASK
SUPPLIED BY CRDEC
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- Build-up seal flange with reinforcement material (chiffon)
brushing layers of MDX 4-421C between layers of chiffon

- Heat cure approximately 60 minutes at 75 ¢

- Trim flash from seal

After fabricating the prototype gel-type seal, we proceeded to
install the seal into the hardshell mask to evaluate the seal. The seal fit
was a compromise at best. The prototvpe seal tended to buckle and wrinkle at
the corners and radii inside the hardshell mask. Despite the poor fit due to
geometrical di crepancies, the seal materials appear to exhibi*t the desired
seal characteristics, i.e. compliancy and ruggedness. In order to make the
seal match the geometry fnside the hardshell mask, it became necessary to
develop a technique to fabricate a contoured three-dimensional seal that would
match the shape of the mask.

The shape of the contoured three-dimensional seal was based on the
geometry of the inside of the hardshell mask, i.e. the surface onto which the
seal will be mounted. This surface resembles in shape the edge of a potato
chip. In order to fit a seal to this "potato chip" geumetry, it became
necessary to employ laser scanning and rapid prototyping technique< to develop
a working model of the desired seal.

Laser scanning was used to scan the surface inside the hardshell
mask onto which the seal is to Lc mounted. The laser scan defines discrete
points that make up this surface and stores them as data. The next step was
to connect these points to define a surface that describes the back of the
seal. The cross-section of the seal was entered into the computer and swept
along the back surface of the seal, thus forming a computer model of the
three-dimensional contoured seal. Tifs computer model was used to develop a
hard plastic prototype using a process called stereolithcgraphy. The hard
plastic prototype would be used (o generate a mold which would be used for
fabricating the gel-type seal. Tne advantage of this process cver hand-
sculpting {s that changes can be made to the computer model and a prototype
can be easily fabricated using stereolithography.

A hard plastic eal model was fabricated demonst—a*’:g the above
process. The laser scan, computer model, and prototypins wis cunducted under
another task for CRDEC, Contract Number DLAS00-86-C-2045, Task 189, Evaluation
of Component Prototyping and Reverse tngineering Systems. Photographs of the

it aivade dand ) ) o
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hard plastic seal model and accompanying hardshell mask are shown in Figures 7
and 8.

Besides the gel-type seal, another approach was investigated for use
as the seal. This approach used a pneumatic bladder to help maintain contact
between the mask anu the mask wearer. Donzis Research of Houston, Texas,
fabricated a seal mock-up of the pneumatic type. Donzis used their patented‘
technique of shaping the seal from a piece of foam, positioning a small pump
and release valve on the foam, and dipping the foam/valve/pump assembly into
an urethane solution, thus forming an airtight casing for the pneumatic seal.
This approach lends itself to design fiexibility by allowing control of the
seal resilience and compliancy by selecting foams of various densities, and
utilizing urethane coatings of various thicknesses and compositions. A copy
of the Donzis patent is included in Appendix B of this report. Figures 9 and
10 shows a prototype of the pneumatic seal with pump and release valve. A
sample cross-section of the secal materfal fs shown in the upper left corner of
Figure 9,

Establish Attachment Design Characteristics

In assocfation with the seal design and developmenc is the challenge
of attaching these seals into the masks. The same basic characteristics apply
to the development of attachment methods as applied to seal design. These
characteristics are that the attachment mechanism should not protrude
significantly from the inside or outside of the mask. The attachment
mechanism should be capable of securing several layers of varfous materials
and various thicknesses. The attachment mechanism should facilitate seal
replacement and should be flexible to accommodate various mask designs and
seal configurations.

Review Existing Attachment Methods

As with the seal development, we found it advantageous to review
existing technology to determine if techniques currently in practice would be
appropriate for our specific needs. The attachment methods reviewed include
snap-fits, used for securing rigid plastic lenses into compliant rubber ski
masks; interlocking fits, employed by several fastener companies; rivets and
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FIGURE 7.

HARD PLASTIC SEAL MODEL AND
PROTOTYPE HARDSHELL MASK




FIGURE 8.
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VIEW SHOWING FIT OF HARD PLASTIC SEAL
MODEL INTO PROTOTYPE HARDSHELL MASK




16

FIGURE 9.

PROTGTYPE PNEUMATIC SEAL WITH PuMP
AND RELEASE VALVE
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FIGURE 10.

CLOSE-UP SHOWING COMPLIANCE OF
PROTOTYPE PNEUMATIC SEAL
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machine screws for semi-permanent attachment; clips such as those used for
binding documents together; a wide choice of achesives depending on the
materials and cohesion desired; zippers, used in wet suits for sealing; velcro
or hook and pile fasteners, used everywhere; and sealing, such as by heat,
induction, ultrasonic, etc.

Generate Concepts

Early in the program we generated concepts in the area of mask
attachment. That 1s, what methods are available to attach a hardshell-type
mask to a person and maintain an effective seal for respiratory protection.
Ten concepts for hardshell mask attachment were generated and presented to the
client for review. Drawings of these concepts are included in Appendix C of
this report. After reviewing the concepts, the client redirected the concept
generation effort to attachment of seals to masks, both softshell and
hardshell.

Two basic conceptual approaches were identified for attaching seals
into masks. One approach utilizes discrete fasteners to retain several layers
of material together yet still enable the user to replace the seal {f
necessary. This approach, {llustraced in Figure 11, {s intended for use on
the multi-layer softshell mask. The second approach is intended for use with
attaching a seal to a hardshell mask. This second approach utilizes a
snap-fit ring that captures the seal around the perimeter of the mask (see
Figure 12). This approach is considered to be a continuous attachment method.
Both of the above described attachment methods place the seal between the mask
wearer's face and the facepiece, thus sealing the area surrounding the face.
The attachment means is located on the outside of the seal area, and thus
small leaks in and around the attachment means do not decrease the protection
of the mask wearer.

Development/Fabricate Prototype Attachment Mechanisms

In order to demonstrate the proposed attachment mechanisms it became
necessary to obtain the materials that were desired to be attached together {n
their approximate configurations, that is, shaped like a sea! and mask. Since
development of the mask and seal are currently under development, we were
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unable to obtain pertincnt samples to demonstrate feasibility of the proposed
attachment mechanisms. Therefore, we consider this phase of the program to be
a feasibility study of various attachment mechanisms that apply to seal
attachment to masks. We also intend for the content of this report to provide
a design strategy for consideration during further development of attachment
mechanisms for the mask and seals.

CONCLUSIONS AND RECOMMENDATIONS

The conclusions of this program are twofold: First, it 1s feasible
to develop a seal that conforms to the area surrounding the face. Second, it
is possible that the developed seal could be attached to a mask by a variety
of techniques. Materials exist that would facilitate design of such a seal
and fabrication techniques are avaflable to realize these designs in both
prototyping and manufacturing modes. The seal could incorporate either
separately or in combination compliant gels, foams, and pneumatic bladders to
conform to the area surrounding the human face. The attachment mechanism
could be on the exterior side of the seal, thus allowing the seal to seat
between the face and the mask. ‘

It {s recommended that future work be conducted in the area of seals
and attachment mechanisms for the respiratory protection system (RESPO 21).
Further design and development is needed to specify a desired system or
systems that would provide decided advantages with regard to improved
protection, conformability, and meckanical isolation. The materfals and
fabrication techniques described in this report are available to assemble
working prototypes of seal designs and attachment mechanisms for both
hardshell and softshell masks. It is recommended that these seals be
fabricated and attached to sample masks for further evaluation. If sample
masks or demonstrator models do not exist, it s recommended that these be
developed with the seal and attachment mechanisms in mind. The availability
of sample masks will help facilitate the develupment of mask seals and
attachment mechanisms.
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May 3, 1966 GENERAL AND MECHANICAL 12¢

(j) said second parting surfaces baving cooperative
detent means adjacent said forward end of said
shorter section and operable upon the lateral regis-
tration of said shank sections for locking said jaws
in a closed position,

(k) said detent means including a projection from ooe
of said second parting surfaces and a complementary
recess in the other thereol which interlocks with said
projection when said sectios are in register with oge
another.

3,249,108
DEVICES FOR MEASURING BLOOD PRESSURE
Michael L. Polaoyl, Webster, Mass,, assignor to Ameri-
can Optical Compaoy, Soutbbridge, Mass., s voluntary
association of Massachusetts
Filed Apr. 19, 1963, Ser. No. 274,212
7 Claims. (Cl. 128—2.05)

1. A remote pressure transducer apparatus comprising
B light-reflecting diaphragm, means supporting the dia-
phragm for exposing only one side thereof to a flud
pressure, said supporting means permitting displacement
of the diaphragm on the supporting means in response
t© said pressure, said dicphragm having a selected
elasticity such that said diaphragm can be displaced by
®id pressure 10 an extent which is proportional to said
pressure, a light source located remotely from said dia-
phragm, light-conducting optical fiber means conducting
light from said source and directing said light onto the
opposite side of the diaphragm for reflecting a propor-
tional part of said light therefrom toward a first station
|§l accordance with said displacement of the diaphragm,
light-conducting aptical fiber means conducting said re-
flected light from said first station to a second station
_lncated remotely from said diaphragm, and pbotoelectric
Ieans resoonsive to said reflected light conducted to said
fecond station for providing an electrical signal corre-
$ponding to said fluid pressure.

3,249,106
RIFLEMAN'S GAS MASK
Ammard V. Motsinger, Aberdeen, Md., assignor to the
United States of America as represented by the Secre.
tary of the Army
Filed July 29, 1963, Ser. No. 298,508
4 Claims, (C). 128—141)

L A protective gas mask having particular use during

the firing of a rifle, baving in combination:

(a) Facepiece means having eyepiece means and inte-
gral flexible inlet tube means communicating with
13id eyepiece means and extending outwardly from
faid facepiece means;

(b) Head harne.s means 7 bold said facepiece means
in engagement with the face of the wearer;

(c) Flexible canister retainer dependingly mounted on
each exterior end of said tube means laterally of said
facepiece means and baving an inperforate outer
wall and an inner perforate wall, whereby said canis-
ter retainer means miy swing away from the side
of said facepiece means, and whereby a rifle stock

¢an be inserted between said canister retainer means
and said facepiece means for the accurate firing of
said rifie during the use of said mask;

(d) Supporting meats for said retainer means attached
to said facepiece ricans and to said retainer means;
and

(e) Canister meaans operatively mounted in said canis-
ter retainer means.

3,249,107
OXYGEN REGULATORS FOR RESPIRATORY
EQUIPMENT UNITS
René Gasion Delest, Meudon, Seine et Oise, Fraoce,
assignor to Intertecbrique, Plaisir, Seine et Oise,
France, a Freoch company
Filed Mar. 31, 1964, Ser. No. 356,292
Claims priority, application France, Apr. 4, 1963,
930,430, Patent 1,361,969
2 Claims. (Cl. 128—142)

”
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1. In a respiratory apparatus of the type comprising:
an oxygen regulator which has a controlled-delivery valve
for regulating the oxygen flow and which is connectable
to an oxygen source; a cavity furmed within the regulator
and constituted by a compartment and an overpressure
chamoer separated from each otber by a flexible mem-
brane operatively connected with said valve so as to effect
the closure and the opening of said valve; pressure relief
meaas comprising an overpressure safety valve for con-
necting said overpressuse chamber with the atmospbere,
and an auxiliary valve controlled by an aneroid capsule
for connecting the overpressure chamber with the atmos-
phere; a breathing mask; a supply pipe for connecting said
mask to the outlet of said valve; and an auxiliary conduit
positively connected to said mask and to the said com-
partment, on one side of the membrane;

the provision of a comr- r:ating conduit positively con-

nected to the mask and to the overpressure chamber
on the other side of the membrane, and a conduit
connected between the upstream side of the vaive
and the compensating conduit.
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GENERAL AND MECHANICAL

3,671,974
FOOTBALL TRAINING HARNESS
Deoa D. Sims, P.O. Box 636, Throckumorton, Tex.
Flied Sept. 4, 1970, Ser. No. 69,788
. Int. CL A42b
US.CL2-3R 1 Qlalm

A football training haraess in which detachable rigid con-
nections adjustable in length extend from the shoulder pads to
the rear of the football helmet to prevent hyperflexion and the
bending of the head of the player forwardly during blocking
and tackling. The connection includes rings secured to the
helmet and shoulder pads and swivel snap hooks connected to
the shoulder pad rings by means of a wire so as to be adjusta-
ble in length, with the snap hooks snaping into the rings
fastened to the helmet.

————

3671975
SKI PANTS

Werner Vorsteher, Enzesfeid, N.O., Austria, assignor to Anbs

Sportmode Yorsicher KG, Wien, Austria

Filed June 24, 1970, Ser. No. 49,334
Claims priority, application Austria, Jan. 16, 1970, 425/70
Int. CL A41d //08

us.Q.2-232 2 Qaims

Each trouser leg of a ski pants type of garment is provided
with a8 combined windbreak and cuff which provides for im-
proved appearance, wind and snow protection, and flexibility
in the arca where the trouser legs overlap ski boows. Each
windbreak is attached to a lower inside porticn of a trouser leg
and to an upper band of the cuff. The cufl includes upper and
lower bands which limit up and down moavements of the cufT
when it is in an enclosing position over the top poruon of a ski
boot.
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3,671,976
FULL VIEW DIVER'S MASK

mmw~udmry£hkmq,p,o,a°xa7 Se
Verde Roed, Escondida, Callf. Cm
Flled Oct. 15, 1970, Ser. No. 81,033
Int. CL A619/02
US. Q.2—14C ‘o

A full view diver's mask having a transparens ¢,
member configured w conform to the general conoy o
diver’s face, ca ries a peripheral, resilient sea} to N ¢
sealed relationship. A frontal Planar $€ction and s ey o
curved pontions perrnit distortion-free frontal and Peripan ¢
vision.

3,671,977
HEADDRESS WITH IMPROVED HEAD ENCIRCLIN
BAND
Julia S. Degnon, 175-39 Dalny Road, Jamaica Estate, X .
Filed May 21, 1570, Ser. No. 39,304
Int. Q. A42b 5/00
US. QL 2—207 10m

A headdress characterized by two component parl, swo
ly, a head encircling band and strap and a compicrsend e
covering scarf which has a restricted portion sutched w <
wise aftached 1o a median top portion of the band. The bew
made up of inelastic and elastic portions wilh srpwe® -
connectible ends provided with quick-scparsbie Lome®
The scart is made of attractive fabric, is rewined m fae had
ly by the band and has loose (ree flowing ends which L 0
ranged at will to achieve an eye-pleasing effect
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rpasier oven door 10 be automaucally partially opened at the tached to the object. A pickup coil is provided around the
cad of 3 cooking cycle, and wherein the door stop area of movement of the object 30 that movements of the

aechanism also permits full manual opening of the door
agaunst the force of a spring.

3,658,081
METHOD OF TREATING LIVING THINGS USING RIGH
INTENSITY PULSED MAGNETIC FIELD

Keaneth Sheldon MacLesn, 135 East 65th Street, New York,

MY

Continuation.in-part of application Ser. No. 547,125, Mar.
31,1966, now sbandoned , which is a continuation-in-part of
spplication Ser. No. 301,108, Aug. 9, 1963, now abandoned ,

which Is a conti.:uation-in-part of application Ser. No.
794,492, Feb. 20, 1959, now abandoned. This spplication
Nov. 13, 1967, Ser. No. 682,110
Int. C1. A6ID /752

LS CL123—1.8 4 Claims

. A method of treatment including positioning the part of
.‘«:’Iu:nl or animal to be treated between the poles of an
vt °{_"‘Jgr_m. Tne part is then subjected to a ouisaung mag-
":‘: ‘eld induced in the electromagnet by an intermittent
s oSt eurrent, the peak intensity of each pulse being at least
;‘k f3uss. Preferably each pulse has a duration of at feast
©ond, and about one pubse per % second is admimisicred.

" J.658.082
EATHING ACTIVITY MONTORING AND ALARM
Al DEVICE
h"'ln- Alter, Cheltenham, Pa., sssignor 1o American Elec.
nic Labaratories, Inc., Colmar, Pa.
Filed June 16, 1970, Ser. No. 46,610
s Int. CL ABID 505
A}.(;" 1282 7 Claims
" 4 Chiviry deteching means for Jetecting the mosement of
Mate abjeet which includes 2 permanent magnet at-

magnet induce 3 voltage in the coil. The output of the coil is
delivered to circuit means which gererates pulses when
recesving the signal from the coil. An alarm means o

Jo~/ \
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operated by the nulses to provide an alarm signal which
flashes off and on with each pulse “sceived. but remains on
when no pulse 15 received. Thus, the alarm means indicates
the movem.nt of the object by the flashing signal and in.
dicates no movement by a continuous signal.

3,658,053
CATHETER FOR USE IN DETECTING DISSOLVED GAS
IN FLUIDS SUCH AS BLOOD

Gordon J. Fergusson, Lutherville, Md., snd Austin L. Wahr-
hattig. Salt $.ake City, Utah, assignors (o Scientific Resesrch

Instruments Cotporation, Baltimore, Md.

Filed Aug. 18, 1969, Ser. No. 853,783
Int. Cl. A61b 05/00

US.CL128-2G 11 Claims

/

R N \—\\Kw

— -+

A blood catheter including a cannula covered with a thin
layer of silicos:e rubber or other material permeable to one
or more of the gases that are or might be found in blood and
wherein the canuula preferably includes a helical arrange-
ment of apertures for enabling the diffusion of gas through
the membrane and into the center portion of the cannula.
The relical pattern of apertures around the periphery of the
cannula enables the cathcter to contact the interior wall of a
blood vessel without restricting blood flow past more than a
small fraction of the total number of apertures Other hole
configurations can be used. for example, when a plurality of
holes are located at spaced asial locations alonz the cannula
and at spaced intervals around the circumference of the can.
nula at the various anal locations.

3,658,054
ADJUSTABLE HELMET FACE MASK

Arthur S. Iberall, Radnor, Pa., sssignar to General Technical

Services, Incorporated, Upper Dardy, Pa.

Filed May 11, 1970, Ser. No. 36,281

Int. CL ABID 5/02, 5/04
US.CL128-208R 1 Claim
An adjustable helmet for mounnng physiological sensors
emplzyed to take physiological measurements of patient The

o
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adjustable helmet conusts of 8 front portion of flenible
plastic material having three Neaible arms adapted to fit over
the chechbunes and forehead of the wearer. The ends of
each of the Nevible arms are provided with a number of slots
for adjusting the front portion 10 a particular person’s head.

The rear purtion of the adjustable hcimet, also of flexible
plastic, fits snugly over the back of the wearer’s head and
containg fasteners which snap into any of the slots in the flex.
ible arms Both the front and rear portions contain grommets
for mounung physiclogical sensors in positions where the
physiological measyrement 13 to be made.

3,658,058
AUTOMATIC ARRHYTHMIA DIAGNOSING SYSTEM
Zenmon Abe; Tekaji Suruki; Massyvuki Tsuneoks, sil of
Aokubunji-shi: Eiichi Kimurs, Tokyo; Teizo Akszome,
Tokvo: Ranji Obayashi, Tokyo, and Gengo KNassi, Tokso,
oil of Japan. sssignors to Hitachi, Ltd., Tokyo, Japan
Filed Apr. 11, 1969, Ser. No. 815,291
Claims priority, application Japan, Masy 20, 1968, 43.33600
Int. Cl. AG1D 5,04
US.CL128-2.06 A 13 Claims

An automanc arrythmia diagnosing system for diagnosing
heart disease empioys a plurality of detector elements for de-
tecting hoth the components and the hme interval between
components of the portions of an electrocardiagraph wave.
The values of cardiac patentials which are detected duning
ane cardiac cycle are compared with those of a later cardiac
crcle when the frequency of the presence of the arrhythmia
s high The number of cardiac potennals of a3 cardiac cycle is
averaged over a predetermined number during an earher car-
diac crcle when the frequency of the presence of arrhythmia
i low Drgital logic crrcuitry 1s emploved to be responsive to
crde nignals representative of various portions of the elec-
trocardiagraph signal to produce uignals indicative of dif.
fcrent foems of heart discase

GAZETTE APKIL 25, 197,

3.654.056
HIP JOINT PROSTHESIS
Arnold H. Huggler, Masaascrstr. 168, 700 Chur, and Bern.
hard G. Weber, Gellertsir. 4, 9000 St. Gallen, Loth of Swig
zecland "
Filed Apr. 21, 1969, Ser. No. 817,654
Claims priority, spplication Switzerland, Apr. 25, 196
619768 '
Int. Cl. AGLIT 1724, 1100
US.Cl. 128-92CA 4 Claimg

The shaft which is of metal is fitted with a spherical joint
head of synthetic material while the socket is also of metw
The synthetic joint head is spaced shghtly from a collar of the
shaft to permit compressing of the joint head by the colia
upon the occurrence of shock loadings. The joint head o
lubricated through a channel at the upper end and through
ananternal spiral groove

3,688,057
DIAPHRAGM
Hugo S. Cimber, 22 Seven Gables Road, Staten Island, N.Y,
Filed Nov. 4, 1969, Ser. No. 873,848
Int. Cl. AG1E 5/46
U.S.C)L 128129 § Clainn

A seif inflating diaphragm having an inner tube contmng
air or gas under pressure and an outer fleuible tube. 3 b |
removable by a string from the inner tube permits the st &
gas from the inner tude to expand the outer tube to occluir
the passage. an occluding membrane may be used acros U
inner tube to facihitate retention of fluids and for contracep
tion. With or without the membrane the device may €o®
stitute a supporting structure.
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GENERAL AND MECHANICAL

3,728,953
FULL VIEW DIVER'S MASK

Clarence S. Johnson, and Arthur F. Laogguth, both of San

Diego, Calil., assignors to The United States of America as

represented by the Secretary of the Navy

Flled Jan. 24,1972, Ser. No. 220,026
Int. Cl. A6119/00

US.CL2-14 W 3 Claims

A face mask having a rigid transparent member definineg a
frontal portion and two curved side portions aliows for wide.
angle vision with hitle distortion. An outwardly bulging nose
portion is provided to permit a close fitting on the face and to
reduce the mask’s entrained mass. A resilient seal formed with
an annular cross-sectional configuration is fitted about the
penphery of the transparent member to ensure a seaied fitting
on a number of differently contoured faces by resiliently com-
pensating for the dissimilar facial features. Including the dis-

losed seal mimimizes di fort when the mask is worn for
prolonged periods of time since the sesl does not dig into the
fleshy portions of the face.

3,728,954
METHOO OF MANUFACTURING GARMENT COLLARS
OR LAPELS
Walter Baldini, Via Raffaello Sanzio 2/A, Milan, Italy
Filed Sept. 1§, 1970, Ser. No. 72,236
lot. CL. A41b 3/00
US.CL2-143 1 Claim

;5‘ lJ 2\; 7j 5‘6

An intermediate textile srticle for the fabrication of gar-
ment collars or lapels is pruduced by thermally bonding a first
layer of textile matenal in uninterrupted surface-to-surface
contact to one side of an inner layer of bonding material and
by thermally bonding a second layer of textile material to the
other side of the inner layer, but only at several spaced foca-
tions. The bond between portions of the inner layer and the
second testle layer is thereupon destroyed to allow for inser-
tion of & poruon of an upper collar which consists of cloth and
is secured to the first and second textile layers by sewing.
Those portions of the inner luyer and the second textile layer
which are not overlapped by the inserted portion of the upper
collar are bonded to each other in uninterrupted surface-to-
surface contact.

480

3,725,958
CONNECTION OF TUBULAR ELEMENT TOA
Doneld S. Graot, Des Plaines, IlL., essignor 1 AMDY
Machloe Company, Hartford, Conn. The Merny,
Filed Jan. 7, 1972, Ser. No. 216,008
Int. Cl. A41d 1/04; A41h 9/0p

US.CL2-90
1000y,

A tubular garment element has 3 {ront pane} folded ¢
versely upon itself and provided with » diagonally N-
which is attached to a diagonally cut end of 3 foveM:
rear panel. The tubular garment el is sewn 1o
garment element aiong a line of stitching which imm::..
connected diagonal ends at a point spaced from i .q,.'
the garment to reduce the difficulty of maintaming .j,‘._:
between the garment clements during sewing.

3,725,956
LAMINATED HELMET
Derothy Ans Carrier Reisen, 772 Greeafield Avesw, P
sburgh, Pa.
Flled May 11, 1971, Ser. Ne. 142,163
Tot. CL A42b 1/02
US.CL2-200 2 Clame

The specification discloses a head covering in the form o+
helmet of unique construction adapted for wear indoon &
persons of either sex during leisure ime or while ticepug To
helmet is multi-layered, with an outer layer of lambe wutt
long-haired fur or other similar heat insulating matenal sod ®
inner layer of woven fabric. The heimet is consiructed w e ®
be supported at each side on the bndge of the wearer) eb
and in front on the wearer's brow 30 as 10 provide an o yot
between the crown of the wearer's head and the insie of 8o
helmet. The rear portion of the helinet has an csscnua® ®
verted V-shaped opening for veatilation of the space s
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GENERAL AND MECHANICAL

3183 449 3,781,351
BULLET-PROOF PROTECTIVE ARMOR AND METHOD INSECT PROTECTIVE GARMENT
OF MAKING SAME Eugene F. Malin, 1040 Buysiew Dr., Suite 20), Fory Las
Richard C. Davis, 8611 Whichorn, Romulus, Mich, derdulbe, Fls.
Filed May B, 1972, Ser. No. 251,077 Continustion of Ser. Ne. 138,677, April 29, 1971, abs,
Int.CL F41IN 1102 This spplication Dec. 20, 1972, Ser. No. 316,67¢
rs8.CL2-28 4 Cluimy Int. C1. Ad2h 3/00
US. ClL.2—-4 $ Claiay,

An inscct protective garment for use in 3 warm climgy

A hulict-proof irmor fermed of a pad made of a number of ¢, mnriang an insect neting material coupled 10 skin separy,
loose shects wosen of heasy gauge. hncarly oncnted nylon ing membars such as, circular nings or clongated rib memben,
thrcads, the pad heing enclosed within 3 cluth emvelope, and which hold the netting matcrial off the users skin to Prever
means for holding the cavelope contarang the pad upon the mosquitous from reaching or making contact with the skip o
object to he protected The sheets are treated by subpeing  pe wearer Insccts adjacent the net arca are unable 1o e
them 10 supet-couhing i 3 cryopensc atmosphere 10 thereby (e <kin, while the garment provides sufficient air lb.

incrcase ther impact resistance capahibitics, through the act and about the wearcr's shin.
37NN 4%0 3,783,452
HOCKEY HELMET REMOVABLE GOGGLES FOR HELMET
Willism Raymond O Connor, 2190 Sergent Ase., S6. Poul. spqen P. Benson: Keaneth J. Foster, both of Dedham, and o3
Minn fred R. Quellette, Saugus, all of Mass., assignors te ~
Contiauation of Ser. No. 216,633, Jan. 10, 1972, shandoned. United States of Americs as represented by the Secrets
This application Feb. §, 1973, Ser. No. 329320 the Navy, Washington, D.C.
Int. CL. A42b 3100 Filed Apt. 11,1972, Ser. No. 242,999
2-3R 12 Claims int. CI. A42b 3/00
US.CL2-6 I Chin

A hockey helmet is disclosed in which an outer shell 15 Apparatus for attaching removable photochromic gopv
formed of hghtweight matenial generally by injection moiding 10 a corventional crash helmet includes a post on one wder
wilh three protective ribs extending longitudinally over the the helmet adjacent the face opening thereof and an o
10p of the helmet, the twa cuter nbs having openings formed center laich on the other side of the helmet which enpur
therewn The opemings progresavely decrease in area as they apexes of triangular eyelets formed in straps extending e
extend from the front 1o the back of the helmet. The inside of the distal ends of the goggles. The over-center latch hasaire
1he helmet has three protective pads secured to the inside of with a camming surface formed thereon. notched to sepn ™
the outer protective shelf so that a pair of passages are formed apex of onc of the eyelets and pivoted such that upon tefa
in cooperation with the nbs 1n cooling the upper part of the of the lever aftwards the notch is moved aftwards. stretchr
Nead of the wearer The central pad covers the central b and  the siraps, within side brackets formed on the helmet forve?
forms an air cushion for the top of the head of the wearer. cally locating the goggles in front of the wearer’s eyes-

532
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3.833.938
NTEGRATED HELMET AND MASK STRUCTURE

*t0em K. Ansite, Glendale, and John J. Mitchell, Jr., Ar.

ohs. both of Calil., assignors to Sierra Engineering Com-

seny, Sierra Madre, Calif.

Filed May 22, 1972, Ser. No. 255,832
Int. Cl. A62b 7/00

‘AQl1-6 9 Claims

! fiying personnel there is provided a hard shell helmet
:“”'! pidded and held out of close contact with the head.
- tlegrated visor assembly has an articulated attachment to
..'luu! movable between an operative position over the
o :l. f«e and a Iifted position extending over the top of
-~ Met removed from the face. Compound leverage
- 3y mahing up the attachment determine a path of

*Rent for the visor assembly such that it travels an
"‘;’" path allowing it to first hft clear of contact with
A€ 3nd then travel upwardly to its hfted position. An
.:.:“ seal extends around the penimeter uf the visor
— '{7- the seal being inflated with air from the ovygen
~ o :: the t-cathing mask when 1n oneration over the
€ wearer and being collapsed when derlated pro-
N‘}Mﬂmnﬂ clearance for ease of removal from the
Of storage in it lifted pusition,

wE 3,833,936
. WELDER'S MASK
""’-C. l.o(;wlkc. 12528 N.W, 21 P1., Mismi, Fls. 33167
Filed Jan. 5, 1973, Ser. No. 321,433
Int. C1, A6 11 9/06

tAqal
-3 4 Clsims

A
o 2PNcalty

" ews .
verteq) Protective viewing glass is shdably mounted n

- .
" The "e:"'ned 3t the sides of a viewing slot 1n 3 face
b""l and '"' 81318 13 driven between opposite work per-
ok viewing positions by a motor and

synchronized side gear trains to prevent jamming of the glass
in the sli 3. The motor is mounted on the face shield and
energized trom a power source, similarly mounted, tho~eh
circuit means having two paraliel branches. one bra
energizing the motor to drive the viewing glass to one ¢

posite positions, and the other branch to the other o

posite positions. Limiting switches, respectively conn

the paraliel branches and mounted on the face shiel
respective opposite positions of the viewing glass, are

by the viewing glass reaching either of said positions

the limit switch in the paralle! branch energized to d

glass to the position just reached and simultaneously

the limit switch in the other parallel branch. An e

switch is mounted on the face shield and connectes

branch circuits to alternately close the circuit of or

parallel branches and open the other as it is mouth-

by a welder. The limiting and energizing switches

dinated to alternately drive the viewing glass to oppc

tions each time the energizing switch is operated.

38315937
NAPKIN FOR TIES
Kendrick Taylor, San Jose, Calif., assignor to The Raymond
Lee Organization, Inc., New York, N.Y., s part interest
Filed Mar. 16, 1973, Ser. No. 342,036
Int. CL A41427/12
US.Cl.2-46 1 Claim

An attachable protective napkin for a man’s tie which may
be readily fastened so as to protect the tie when being worn
while eating from the splatter of food or other liquids. The
device is a shaped section of laminated abctorbent and water-
proof paper or plastic sheeting. One end of the tie napkin is
tnangular shaped. so as 10 tuck about the tie and under the
cotlar of the wearer, with the napkin shaped to the general
outline of a man’s tie and of slightly larger dimension and
fitted with flexible semi-rigid ic members that bend about the
protected tie 30 as to retain the napkin 1n position.

3,833,928
TURNOLT COAT
John David Shweid, San Francisco, Calil.. assignor to Joha
Morris Company, Inc., Sun Francisco, Calil.
Filed Aug. 10, 197), Ser. No. 387,576
Int. C1. Ad3b 19/32
US.ClL2-9¢ 8 Claims
An efficient and effective means for connecting and sealing
the front trunk and collar portions of a turnout coat is dis-
clused One side of the coat front fits between two parallel
flaps which form the other side of the coat front. Stnips of en-

327
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3.838.466
NON-FOGGING FACE SHIELD

Reginald E. Poirier, Hoult Muine, sssignor to Stuart A,

White, Isiand Fulls, Maine, a part inierest

Continuation-in-part of Ser. No. 327.211, Jan. 26, 1973,
abandoned. This application Mar. 21,1973, Ser. No. 343,523

Int. CL. AGI( 9/00

U.S. Cl. 2—-10 2 Claims

1. In a face shieid, the improvement comprising a pair of
aspirating exhaust ducts for the withdrawal of breath-laden air
from the interior of said shield each of said exhaust ducts
having an intake opeming in or upon the inner surface of said
shield generally in front of the wearer’s nostrils and mouth, a
confined passage extending substantiaily laterally from said
intake opening 10 a discharge opening located adjacent an
edge of said shicld and an inner sidewall extending rearwardly
beyond said discharge opening.

3.838,467
CAP AND ELASTIC FACE HOOD
Donald Zientara, Greendale, Wis., assignor lo Zwicker Knit-
ting Mills, Appleton, Wis.
Filed Nov. 1, 1972, Ser. No. 302.753The portion of the term
of this patent subsequent to July 24, 1990, has been disclaimed.
Int. C1. A42b 1/06

u.s. CL2-202 *S Claims
l‘ A}
|
M
=
.—__) s »
ok
|
»n -

1. A cap formed of an elongated tubular body of knitted
material comprising a top cap portion and a face hood portion
joined together along a hine. sard top cap portion and sa«d face
hood portion compnsing different stitching whereby said face
hood portion 15 more dense and elastic than sad top cap
portion, sad face hood portion having an open lower end and
at least une opening located between said line and said open

s 16

lower end, said fuce hood portion being telescopable w
suid lop cap portion. and an external roll formed by a first
at the lower end of suid top cup portion snd a second folq‘
the upper end of suid (ace hood portion whereby said line
disposcd inwardly of said top cup portion and outwardly,
said face portion, and elastic stitching extending through
cap along said line and through said first fold of said top
portion for securing said face hood portion within said top
portion and for securing said first and second folds togethey,
form said roll and for maintuining said roll in position wiy
said face hood portion is telescoped or extended.

3,838,468
PROSTHESIS AND MEMBRANE STRUCTURE TO
REPLACE THE STAPES
Beverly W. Armstrong, Charlotte, N.C., assignor to Richay
anufacturing Company, Memphis, Tenn.
Filed Jan. 15, 1973, Ser. No. 323,940
Int. CL. A611 //24
US. Q. 31 7 Clag

1. In combination with membrane structure of a prosthe
for use in otological surgery to replace the stapes of the midg
ear, said prosthesis comprising a proximal end includ
means for attachment to the incus, a distal end fixedly ¢
tached to said proximal end and including a pair of leg mea
straddling a bight portion of the membrane structure, sx
distal end being interrupted along a line extending tras
versely of said prosthesis 10 establish said pair of legs, porte
of said pair of legs defining a pair of remotely dispox
notches respectively leading into remote ends of said intern
tion for initially receiving and guidingly constraining the big
portion of the membrane structure and certain jig structe
for subsequent entry into said interruption whereby said m
of legs may be spread apart to straddle the bight portion of#
membrane structure.

3,838,469
UNDERMATTRESS
Johsnnes B. H. ). Rademaker, Winchoten, Netherfands, »
signor to B.Y, Rawi Fabrieken v/hC. Redemaker & Zem
Wiaschoten, Netherlands
Filed Jan. 22, 1973, Ser. No. 325,447
Clsims priority, applicstion Netherlands, June 30, 1%
729273
Int. Cl. Ad7c 19/00
US. ClL 5~-191 6 Cl
1. An undermattress consisting of a rigid frame of o
rectangular construction and a plurality of rigid horizom
members extending between and joined 1o opposite sides¢
said frame in spaced relation 10 each other parallel withs
ends of said frame whereby said open rectangular constrs
tion afforded by said frame is subdivided into a numbert
smaller open rectargular subframes, and a rigid matue
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3.866,241 having 8 methylene bridge between two sromatic rings to
OLLDER PAD CUSHION achieve an equivalent ratio of 0.90 to 1.04 NH/1.0 NCO.
 Blesbell Ave., 212 Vanderbuilt Tower 11,

»
. 9, 1973, Ser. No. 414,347
lat. CL AdLd 13/00

6 Claiwns

Sstable shoulder pad cushion for one shoul-

*orn in readily detachable paws for use

4 shoulder pads, 1aid cushion comprising

ected, relatively thin, narrow inflatable

~>";mlncal medial portion for extending 6. The safety shield of claim | whercin the shicld has the
¥ fore and aft direction with respect 10 3 contour of a face mask.

Y over the top of one shoulder of the
_Buttion having fore and aft, symmetrically
“envons for projecting over the chest and 3,366,243

. 3 extensions comprising part of said HEADGEAR WITH AUTOMATIC SIZING MEANS

jing inwardly offset whereby inner edges Gerard E. Morgan, Lake Forest, lIL., sssignor to Riddell Inc.,
3 Pair of said cushions worn on the shoul-  Chicago, 10.

"‘md Idjxen( to each other; in(e.r;"y Filed Oct. 18, 1973, Ser. No. 404,628
Propcting from said inner edges for con- Int. C1. A42b /02
wshions 10 each other at the extensions US. CL 2—3 R 28 Chaims
f"l valve means provided at one point in
—_—
o 366,242
ROTECTIVE SHIgLD
Seeniy,

Ariz,,
. Ohig tuignor to Goodyear Aero-

.27, 1972, Ser. No. 301
s Ser. No. S
" CL F4In 1102, 5113

c”‘iilin . ) 6 Claims
at One.(: ﬂ;‘enually of an oplftall) c!car . ‘ ‘
we of 4 ’:"' to three-fourth inch thick. L 1n a headgear consiruction comprising a sheil, and fitting
" meryy teld and capabic of stopping 3 means within the shell Jor engagement with the head of the
" from lh: '?ccnle ficed at 90° obliquity at  wearer. the improvement wherein said fitting means com.
Produce o(‘ ield, said polyurcthane com.  priscs a least one chamber. 8 source of compressible fluid,
;y.,oh"h:"‘wbufﬂhane prepolymer  means interconnecting sand source and said chamber, said
Molecylar : Slycol or pobyeater ghycol of interconnecting Means including a first means permitting
Vinthe o eight vn.h methylene bistcy-  passage of said tuid from said source 1o said chamber, and a
nd Quivalent ratio of 2.7 10 4.5 NCO  secund means permitting passage of said fluid from said cham.

3N aromatic amine curing agent  der to sawd source, mcans engageabic by the head of the
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wearer upon placement of the headgear on the head operating
to transfer said fluid through said first means from said source
1o said chamber whereby the dimensions of the head receiving
space within the heimet will vary, and means for restricting
operation of said second means upon placement of the head-
gear on the head to restrict passage of said Nuid back to said
source to thereby substantially maintain the variation in size
change while the headgear is in place on the head.

3.866,234
HEADGEAR STRUCTURE FOR WELDING HELMETS
AND THE LIKE

Heinz E. Ruck, Morton, Pa., assignor to The Fibre-Metal Prod-

ucts Co., Concordville, Pa.

Filed Nov. 8, 1973, Ser. No. 413,168
Int. Cl. AGIL 9/00. Adld 13,00

US. CL2-8 8 Claims

1. A headgear structure for supporting a welding helmet and
comprising 3 hcadband for circumposition ahout a wearer’s
head. a bridic prece extending between spaced regions of said
headband for extenswon across the wearer's head. a pair of
clungate extensions located on opposite sides of said head-
band und cach looped vutwardly and upwardly with its termi-
nal portion proumate to the adjacent region of said bridge
prece, secunng mens secunng said terminal poruons of sad
evtensions to said bridge picce, and pnot mens extending
through the outer portion of each looped extension for rota-
uscly supporting a welding helmet. sard headband and bridge
prece and evtensions being integrally fabnicated of plastic, said
sccuring means detachably sccuring said terminal portions to
said bridge prece, said exicnsions being flexible to lie sustan-
tally Mae and coplunar with said headhand and bridge picce in
aonuse condition. said extensiuns each comprising an out-
standing purtion hingedly connected to 3 fower adjacent fe-
gon of swid headband. an upstanding portion hingedly con-
nected 1o and upstunding from the nuice eviremity of said
outstr~ding poriran, and an inwardiy extending portion
hingedly connccted to and extending inwardly from the upper
ettremity of sand upstanding portion to said terminal portion.

3 866,248
PLASTIC GLOVES AND METHOD OF MAKING SAME
Dunald Robinsun Sutherland, 315 Forman Ave., Toronto,
Ontario, Canada
Filed Dec. 22, 1972, Ser. No. 317,826
Int. CI. B32h J1/18. A41d 19100
US. Cl. 2169 11 Claims

1. A method of manufacturing a glove compriving the steps
of
3 foeming 4 two-ply hner web consisting of a two-ply lonagi-
tudmally extending purtion and a plurality of two-ply
hand shaped pottions, each uf said hand shaped portions
having dnnnct finger portions and a cuff portion, each of

s3id cuff portions being intuge.y

said longitudinally extending puray

portions project laterally from g

ing portions at spaced intcevaly sy

b. interposing said two-ply lincr wep

films of thermoplastic matwcnial ang

ping films of thermoplastic materut v,

a seal line disposed outwardly from oy

shaped portion to form a laminate. g 4
. detaching individual lined glne *nm

said laminate by sesening sau filsg

outwardly from said seal linc and iy oy

shaped portions of said linct (rom 3¢ ag

tending portion thereof along a line cw

cuff portion. b

n

3.866.234

SHOULDER DISARTICULATION PRIRSSSS
Woodrow Seamone, Rockville, and Gertat Sl
son Island, both of Md.. assignors te T W
America as represented by the Secrrian # &8
ington, D.C.
Filed Nov. 14, 1972, Ser. \a 2l
Int. CL A6 /00,168

US. Cl. )—-1.1

%

for actuating 24

I. A control system -
Y 2 user. comyt

tary shin movement of )
3 pronthesis; ‘ - .
displacement sensing mc:nsh(:kan"“‘. po
movement of a point on t7e :N“
sis. the sensing means comP )
3 magnet, L ethe :
connccting means joIne w:h’u". "‘
connected to a point on.:
magnetic field sensitve ﬂ;\wmcnl y
magnetic ficld on disp n( oy’
ton of that point of ,:;J-
connecling m_c.ms lsdyo T ihes »
means for actuating s:n. ;:J . U’
sensed shin movcmtn(.vuun '“‘-N‘ At
means for prosiding 3 p\f;l e the #
ating mcans for ndermi
parted to said prosthesss-
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3,889,296
MAR-AWAY FACE MASK SUBASSEMBLY FOR
FOOTBALL HELMETS
oo M. Martia, Rt. 1, P.O. Box 37, Las Animas, Colo.

sl

FUed Feb. 13, 1974, Ser. No. 442,066
Int. CL. A42b /08

ia2-9 1 Claim

1. A tear-away face mask assembly for football helmets and
3 like which comprises: a pair of bracket-forming rnembers
b having a channel formed therein effective when mounted
# Masversely-1paced opposed relation to one another upon
% eaterior face of the earflaps of a football helmet to cooper-
% terewith and define substantially parallel forwardly-
Xemng sockets alongside thereof: a face mask having a hori-
Teuily.arched portion with the terminal ends thereof shaped
® define a pair of transversely-spaced paralle) tongues posi-
oned and adapted for simultaneous insertion into the sockets
@ the bracket members and a vertically-disposed upwardly
nd fearwardly-curved arcuate strut depending from the mia.
Xt of said arched portion terminating at the forehead-
@rering portion of the helmet when attached thereto, said

©ckets and tongues when interengaged cooperating to pro-
i 3 quick-discannect coupling therebetween cperative to
mit instantaneous detachment of the mask upon applica-
Bon of 5 pulling force thereto in a direction to separate same
s the helmet: and, a quick-disconnect coupling connecting
leminal strut end to said helmet, said pling pris-
"ta Pin mountable upon the forehead-covering portion of the
- orin position to receive the terminal end of the strut and
M"P"lrdly extending generally U-shaped yoke formed on
ftrut end positioned to receive said pin.

3,889,297
PROTECTIVE WEARING APPAREL
'“‘""ﬂml Lee Jarboe, 505 Boston Ave., Takoma Park, Md.
H 2, and Crnnie Dean Groseclose, 7105 Decatur St.,
T8fsville, Md. 20784
Filed Sept. 11, 1974, Ser. No. 504,959

Tnt. CL Ad1d 13/08
Us.aa_ g 7 Claims

'a""‘"?ﬂi\'e wearing apparel comprising a two-piece com-
“n:“'- one of said pieces consisting of a coat, and the other
Pleces consisting of gloves fur the hand, the sleeves of
'hrouc:" being split fungitudinally along 3 line extending
o 8% the cuff portion of the sleeve, the ends of said split
o0, and the circumferential boundary of said cull portion

Raving narrow strips of Velcro material affixed t
open end of 1aid glove having affixed to the ou

thereof a band of Velcro material completely encircling said
open end.

3,889,298
HAIR BAND PROTECTOR
Stefania Miska, 12349 S. Bishop, Calumet Park, Iil. 60643
Filed Apr. 29, 1974, Ser. No. 465,113

Int. CL A42b //24

US. CL 2174 4 Claims

1. A hair protector band comprising an efongated flat strip
defining an upright wall of thin cross section, said wall having
inner and outer wall surfaces, interlocking means located on
the outside of said wall and at opposite end portions of the
wall, s3id strip being encirclable upon itself to define a circle
band position for encitclement about 1 head of hair of a user
and said strip being e dable to an elongated length position
for storage, said wall having s first upright wall surface on one
side thereof and having a second upright surface on the other
side thereof, said first wall surface in the circle band position
being an inner wall surface for facing the hair and said second
wall surface in the circle band position being an outer wall
surface for embracement by a garment adapted to be sieeved
thereabout, said interlocking means coupling the opposite end
portions of the strip in the circle band position, said interlock-
ing comprising ch 1 on the outiide upper and
lower edges at one ¢nd portion of the wall and said other end
portion of the wall having upper and lower edges spaced apart
to fit between said ch I said ch | of said
one end portion telescopingly receiving the upper and lower
edges of the other end portion with attendant overlap of said
one end portion by said other end portion, said inner wall
surface being smouth and said outer wall surface being rough,
s3id smooth surface of said one end portion facing and oppos-
ing said rough surface in the band position of the strip
whereby wid surfaces are readily slidable along each other
accommodating unimpeded circumferential adjustments of

the band.
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3,910,270

PORTABLE YOLUME CYCLE RESPIRATOR

Jeffrey Lee Stewart, New York, N.Y., assignor to Bie.
Devices, Inc., Stcumdord, Conn. My

Continuation of Ser. No. 287,936, Sept. 11, 1972, abang,

This application Feb. 25, 1974, Ser. No. 445 753

Int. C1. A61m 16/00

US. Q. 1281458 13

wings. said flap being trunsversely extendible from said one
wing 30 as to cover at least a portion of said gap and w lie in
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contacting relationship with at leust part of the other of said :": 'r_s’,'. ”
pair of wings when the drape is pluced on a patient. == “.’:;- = e
3.910.269 1. A ponable volume cycle respirator powered by gas pre,

INTEGRATED HELMET AND MASK STRUCTURE ) ising means f Iy -
William K. Ansite. Glendale, and John J. Mitchell, Jr., Arca. 7€ 3lone. comprising means for supplying medical pas o,
dia. both of Caiil.. assig to Sierra Engi ing Co.. patient for inspiration d}.mng a first peniod of time, preumay
Sierra Madre cauf logic means for preventing. for a preselected second periog o
Division of Ser. No. 265,838, May 22, 1972, Pat. No.  Wime exhalation of gas by said patient subsequent 10 12id fre
3.833.935. This application Mar. 11, 1973, Ser. Na. 449,777 Period. valve means for permitting exhalation of gas by ra
patient during a third period of time subsequent 10 taud secone

Int. CL? A62B 7/00 A !
US. Q. 128—-142 7 Claims period of time.
3910271
METHOD OF MAKING A BIPOLAR ELECTRODE
STRUCTURE

Theodore C. Neward, 521 Scripps, Claremont, Calil. 9171
Division of Ser. No. 366,701, June 4, 1973, abandoned Ty
spplication May 24, 1974, Ser. No. 473,144
Int. CL® A61B 5/0«
US. Q1. 128—-2.06 E 5 Qe

1. An integrated helmet and musk structure for the head
and face of a wearer, said structure comprising a hard heimet
shell, a visor assembly including a2 mask shell and having an
anticulated artachment on each side to the heimet shell and
valve means on the mask shell including a supply of breathing
gas for directing such gas to the mask structure, said mask
shell having an inner surfuce adapted to face the face of the
wearer, means for moving the mask shell toward and away 1, The combination with a fetal monitoring device. hrwy
from a position adjacent the face of 3 wearer, a hollow sealing 3 flexible guide tube dimensionad for inseruon through &
tube extending around the edge of the mask shell on the side vagina and cervix of a woman in labor; electrode mears &
thereof facing the face, said sealing tube having a fixed sealed posed initially at the inner end of the guide lube for arad
attachment to said mask shell. a hose in communication be-  ment and electrical contact with a fetus upon rotation therre
tween the valve means and the sealing tube for introducing 3 flexible drive tube slidable and rotatable in the guide Wo
breathing gas from the supply for the valve means into $3id and removubly attachable 1o the electrode means 10 ¢fa®
tube, said tube having a normally collapsed condition in @ poeation thereof, and conductors extending from the clectned
direction perpendicular with respect to the inner surface of meuns through and beyond the drive and guide fubo |
the mask shell at all locations of attachment, said sealing tube connection 1o an electrical monitoring apparatus. of 3 =
being withdrawn from the adjacent face of the weurer when and clamp means disposed at the outer ends of the guike
not subject to gas under pressure and an inflated condition  drive tubes, and comprising:
when subject to gas under pressure, the tube when in inflated a3 tubular drive means secured to the flexible drve B®
condition under pressure of gas from said gas supply being to receive the conductors extending therethrough:
adapted 10 have a sealing relationship with the face of the b. a first conductor clamping element fixed to the (%
drive means, extending laterally therefrom and hnwe*

wearer.




MarcH 1S, 1977

aooibly continuing the smaller end of the midportion a short
astance. and a hole for a retaining screw through the end of

3¢ head being disposed substantially at right angles to the
=ajpurtion in the elevauonal configuration.

4,011,864
RESPIRATORY APPARATUS
Pl Guichard, 10 Rue Gaston Darley, a Nemours 77140,
france
Cestinuation-in-part of Ser. No. 392,341, Aug. 28, 1973, Pat.
M. 3,902,486 This application Oct. 23, 1974, Ser. No.
517,329
Claims priority, spplication France, Aug. 29, 1972,
130599 Oct. 19, 1972, 72.37010; July 16,1973, 73.25957;
L 24, 1973, 7337979; Dec. 28, 1973, 73.47116
Int. CL? A6IM 16/00
LS CLis—140N 9 Claims
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L In portable nasal diffuser apparatus comprising a respira-
iembly including means for cammunicating with the
TUtory tract of a user and provided with two apertures,
:n::‘d second respective valve means at said apertures
et !ucrl. alternately d.rring exhalation and inhalation by the
v of g3 that when one 3perture s open the other is closed,
ans "!d 3pertures ccmmunicating via the respective valve
"‘"-hmn"h the atmosphere, 2 reservoir h;vmg an inlct and
Seany c‘ol means for tresting 3ir admitted into the rescrvoir,
om,,"";ﬂmg the reservoir to the respiratory assembly at

- "‘Vto the apertures thereol, such that upon mhal.nm_n
Tened g mgzr_u associated with the sad other aperture is
e "Hlmd Aris admitted to the reservoir and flows through
€ vrer ald""eam therain to the respiratory assembly and to
* 'ﬂe;w: Means for effecting heating of the air supphed to
>""'“"td 1" mc.ludmg means for enabling the reservoir to be
“tfrom Prozimate the bady of the user to capture heat
g, hm-‘ﬁvd treating means comprising a filter suhxlaqc:
Denings roi'nx contaiming sawd ﬁllcr‘suhuance and having
s for f Passage of aw through said filter substance, sand
er com communicating with the respiratory tract of the
foy mp"‘"‘l a Meuble nasal mask, said body including a
on c;’: with waid one aperturc therein, and a second
ong "'Vncmd to said connecting means. snd first and
M. "ean ¢ means heing supported in sad body. each sad
Uy bﬁdy ‘LCO"“Pmm; a Nat member pivotably connected in
13cent 1ty respec ive aperture. said Mt members

54 I
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being disposed horizontally. said one aperture being disposed
in said one portion of said body below its respective flat mem-
ber. said connecting means extending below the other fia
member, and abutment means extending internally i1 sai
body proximate said apertures o support the respective val
members in a posiion of rest such that each valve member
movabie in one direction only to be opened. an improveme
wherein 5aid treating means compnses an atomizer containii
a volatule aromauc product. and push-button means for ac
vaung said atomizer to directly introduce vaporized aroma
product into said respiratory assembly along with respirat
air.

4,011,865
DUST-PROOF PROTECTION MASK OF FACE COVERING
TYPE
Mitsu Morishita, No. 698, Takemukai, Myohoji, Sumaku,
Kobe, Japan
Filed Sept. 26, 1975, Ser. No. 617,121
Int. C1.? A62B 7/12
US. C1. 1281323 1 Claim

1. A dust-proof{ protective mask comprising 3 mask body
adapted 1o fit onto a wearer’s face. said mask body having an
air inlet opening. a first air inlet pipe connected to said air
inlet opening. an electricaly driven air blower on said first air
inlet pipe for feeding air under pressure to said aic inlet open-
ing, an air filter on sas¢ first au inlet pipe. a second air inlet
pipe connected to said first air inlel pipc, 2 manuaily-operated
air blower means mounted on said second inlct pipe and
operably mountcd in parallel with said electrically driven air
blower, said first and second air inlct pipes each having lower
ends. a three-way valve to which said lower ends of said first
and second arr inlet pipes are connected for selcctively switch-
ing flow of atmospheric air to satd first or sccond air inlet
pipes. said mask body having a peripheral edge, clzarance
means on suid peripheral edge for Icaking out air from be-
tween suid clearance means and the user's face. said mask
body having 2 vicwing opening, 3 transparent viewing mem-
ber. mcuns mounting said transparent viewing member in sawd
viewing opening to provide a clearance space between waid
transparent viewing member and said viewing opening for
allowing air on the ‘~side of the mask to blow vut through said
clearance space. a colored transparer: welding light shiclding
member mounted on the inside of said transparent vicwing
member, said shielding member having a height less than the
height of said transparent viewing member. sawd shiclding
member having an upper edge dispused abuve the lcvel of the
user’s eyes. said shiclding member being effective to shut off
haemful rays of ultra-violet, infrared rays and the hike from the
uscr’s eyes, said transparent viewing member having an upper
portion extending above an upper edge of <ud shiclding mem-
ber and disposcd between said upper edge of said shiclding
member and the upper edge of sutd viewing ooening, wherehy
the wearer of the mask may freely sec the outside through suid
upper partion of sawd transparent viewing member

»
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4,083,064 said mask toward said helmet for tighter engagement with the
INFANT THERMAL SHIELD wearer’s face, a cam follower carried by said pin, and cam
st \L Scheeider, 195 Wildwood Rd., Great Neck, N.Y. 11024
Filed Mar. 28, 1975, Ser. No. 563,222
Int. CL A41D 3/00

15 Q3695 19 Quaims

% A Bermal shield for a neonate whose thermal regulatory
® Maam has not yet gained stability, prising 8 garment
# =eeike form of transparent material of solid monolithic
&= zclular cross-section, the garment being of a size gener-
oy correspondiag to the size of neonates whose thermal regu- o o
vy mcchanism has not yet gained stability, but permitting Teans engt‘gnble with said cam follower for moving said pin
% eernon of implements between the material and the in Said cavity.
weaie’s body, the material being sufficiently pliable so as to
w=borm geverally 1o the neonate’s body when draped over the
*waie’s body and 3o as 10 be capable of being manually held
:' ‘: :’m codr:uct with portions of the neonate correspond- €.083.066

st she ares of the head of a stethoscope but act so —
HMaNe a3 10 be capable of molding to the conﬁgnrr:tion of the " H}.‘YERQLOGOUS ARTERIAL MVSPWB
=ete't face and thereby su flocating the neonate, the gar- Henben' Schmitz, 'l'r?gu. and Walter Stocklin, Ettingen, both
N Laving & sealable viuical open edge for facilitating plac- :.fmsivmurlnd, sssignors 10 Solco Basel AG, Basel, Switzer-

:":nrment on the neonate,  for sealing the vertical Filed Nov. 7, 1975, Ser. No. 629,752
'ze ;nd a neck opening constituting one extremity ofthe  (yaims priority, spplication Germany, Nov. 11, 1974, 2453363
$w=e21 whereby the garment is hoodless. Int. Q1.? ASIF 1/24: A63B 51/02
Us. Q. 314 6 Claims

4,083,068
PROTECTIVE HELMET AND FULL FACE MASK
CONSTRUCTION

Filed Noy, 8, 1976, Ser. No. 740,133
=3 priarity, Spplication G‘emuuy. Nov. 7, 1975, 2549979

Inl ]
CLQy gy, =t CL1A4B /08 ]

1 N
~ ;: f::‘f"';": helmet and full face mask for combined use
% over the 1 €ad of a Wwearer, comprising & mask adapt=d
“Sag the cpin face and having a peripheral portion for encir-
Bpage ov; :“" and forehead of the face, 3 heimet adapted
Yo 1 ove:('me head and having at least one portion
MONDg g, POTHON Of 2id mask, said mask having »
\evng 'Ock?:z fecess in the overlying portion, said helmet 1. A process for the preparation of heterologous srterial
1ed on uidshu:echmnsrp comprising 3 member rotatably (;ansplanu comprising freeing animal artericy of surrounding
eccentric m;'"‘ﬂ_hivmgacavi(y extending toward said tissue, Jigating collateral branches, subjecting the resulting
W ume width ¢ axis c?f said member, 2 pin of substantially arteries to proteolysis ta remove elastic fiber and muscle tissue
Sy bemm‘: '"": b.uﬂﬂs recess and being movable in said (0 obtain collagen tubes and tanning said tubes to effect cross-
vty for m°‘=‘“ﬂg position ir? which it projects out of linking, the said proteolysis and unniqg steps being efTected by
e positio Ragement into said bearing recess and an proteolytic and tanning solutions which continuously flow in
v o @ withdrawn into said cavity, said member one direction both through said arteries and along the outer

€ With 13id pin engaged in said recess to move surface of said arteries.

D0
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4,136,402
SUTT WITH INNER HOOD
« G E lasulan, Brasted, and Jorn Stubdal, Fagerstraod, both
¢ arvey, assignors to Viking-Askim A/S, Askin, Norway
Filed Sep. 8, 1977, Ser. No. 831,557
was priority, spplication Norway, Sep. 9, 1976, 763090
Iot. QL2 B63C 1//04
1Q2-21R 14 Claims

VA unitary dry protective water and air impervious suit
ated to cover the entire hody of a wearer except the hands
%2 face, comprising
+3dy part having an upper portion sealingly surrounding

'::eck of a wearer and covering the body below the

«d body part being inflatable to provide heat insulation

Setween the boay pan of the suit and the body of the
‘mer-'
‘hﬂ_d having an opening for the wearer's face and being
walingly connected to said upper portion;
00d including in overlapping relationship a water and
& impervious outer layer, and

Suaner Jayer,
~d layery being sealed 1o one another at said face opening

o define with one another an inflatable clearance sur-

funding the head of the wearer; and

for communicating with the interior of said body part
Y provide heat insulation in form of a thermally insulating
Yer which surrounds the entire body of the wearer

“ieept for the face and hands, said suit further comprising

3 838 and warer-proof zipper extending along a vertical

:‘ﬂtzrhne of said suit from the vicinity of said face open-

;: fearwardly over said hoods and down the back of the

4,136,403
";EAD GUARD ASSEMBLY COMPRISING A
OTECTIVE HELMET AND A PROTECTIVE
L BREATHING MASK
- Walther, and Manfred Gdulls, both of Liibeck. Ger-
" Assignors to Dragerwerk Aktiengesellschaft, Germany
% . Filed Sep. 7, 1977, Ser. No. 831,13}
¢ “‘:;g;nty, spplication Fed. Rep. of Germany, Sep. 10,
: Iat. CL.2 A42B 3/00
,“: 2~10 6 Claims
e, head guard assembly, comprising a protective head
4 face protecuve breathing mask, and coupling means
.*h::‘ ach respective side of saut helmet and surd mask for
Y interengaging said helmet 3nd said mask and in-

cluding 8 socket-forming member on one of said helmet and
mask and a coupling pin O the other of said helmet and mask,
said socket-forming member having an oval outwardly tapered
receiving socket bore with an internal widened portion defin-
ing a cawch groove therein, said coupling pin having a necked-
down portion, at least one engagement member in said necked-
duwn portion movable radially outwardly into engagement
with said catch groove, a slecve slidable along said coupling
pin 1o engage over said engagement member and retain it in
s3id necked-down portion, biasing means between said sleeve
and said coupling pin to urge said sleeve over said engagement
member, said coupling member including a head portion of a
diameter greater than said necked-down portion displaceable

toward said engagement member when said coupling pin is
positioned within said socket-forming member and said sleeve
being displaceable against the bias of said biasing means and
away from said engagement member when said coupling pin is
engaged within said socket forming member so that said head
portion of said coupiing pin urges sJid engagement member
radially outwardly into engagement with said catch groove
through the action of said biariag means whereby said cou-
pling pin may be displaced sgainst the bias of said biasing
means to position said recked-down portion adjacent said
engag.ment member to permit the radially inwardly displace-
ment of said engagement member out of engage.nent with said
catch groove and the withdrawal of said coupling pin from
said socket-forming member.

4,136,404
ATHLETIC LEG BRACE APPARATUS
Robert B. Lange, 3732 Wonderiand Hill Ave., Boulder, Colo.
80302
Filed Mar. 14, 1977, Sez. No. 577,510
Int. Q1.2 A41D 13/00
uUs. Q. 2-22 13 Claims
1. An athletic leg brace apparatus of the type operablie to be
connected to the sides of a sk boot comprising:
first lower leg brace means for extending generally verti-
cally along one lateral side of a skiers lower leg;
second lower leg brace means for extending generally verti-
cally along the other I: eral side of a skiers lower leg:
first upper leg brace means for extending generally verti-
cally along one l+teral side of a skiers upper leg:
second upper leg brace means for extending generally verti-
cally along the other lateral side of a skier's upper leg:
first hinge means connected between an upper portion of
said first lower leg brace means and a lower portion of
said first upper leg brace means for permiiting uncncum-
bered lorward and backward flexing of a skier's knee
while substantially transmitting lateral forces through said
first hinge means;

152




PATENTS
GRANTED APRIL 24, 1979
GENERAL AND MECHANICAL

4,150,442
ELBOW OR HEEL PROTECTOR
some 8. Boone, Valdese, N.C., assignor to Alba-Waldensian,
mwporated. Valdese. N.C.
Filed Jun. 12, 1978, Ser. No. 914,415
fat. Q1.2 A41D 13/08: A61B [9/00

L (1216 7 Claims

|;M ¢lbow or heel protector for providing cushioning to

74 bed patients and the like. said protector compnsing

¥ & tubular sleeve stretchable in both longstudinal and

Qrcumferential directions and being adapred to provide a

g £t over the arm or foot of the patient.

) pad means positioned within sa1d sleeve to receive and

Sushion the patient's elbow or beel, said pad means being

;f wbs_:annally U shaped transverse cross-sectional con-

Buration in the central poruon thereof and including

{1 opposite side panels of resilient foam material defining
Opposite sides of said U-shaped cross-sectional configu-
fation, 2ach of said side panels including an upper pe-
npheral edge and a pair of converging lower edges
exxeud?ng from said upper peripheral edge.

D) a pair of superpositioned substantially rectangular
"F“?m panels of resitient foam material including oppo-
Site sides and opposite ends and defining the bottom of

m";_d U-shaped cross-sectional configuration,

TSt seam means connecting together corresponding
Opposite ends of said superpositioned substannally rect-
ngular bottom panels of resilien: foam material, and
) second seam means connecting said lower edges of said
OPPOsite side panels to the corresponding opposite sides
of the lowermost of said superpositioned substanually
fectangular bottom panels of resuent foam matenial, the
Opposite sidey of the uppermost of said substantiaily
fectangular bottom paneis of resilient foam material
¢ing free of connection to said side panels und cover-
"8 said second scam means to prevent contact of the
Patient with said second seam means. and

fey
“:':'“ securing said pad means in position within said
e

A

{4

4,150,443
ANTI-FOGGING SPORTS GOGGLE
Michael A, McNeilly, South of Ketchum, I1d., assignor to Robert
E. Smith, Ketchum, 1d.
Filed Mar. 13, 1978, Ser. No. 885,965
Int. C1.2 AGIF 9702

US. QL 2—436 13 Claims

=

1. An anti-fogging sports goggle comprising a lens structure
sufficiently wide to span the eyes of the weaser, closure means
in conjunction with said lens structure to position said lens
structure a sufficient distance froms the eyes of the wearer to
permit the wearer 10 wear eyeglasses beneath the goggle in the
air space between the lens structure and the face of the wearer,
strap means to removably maintain the goggle in position on
the wearer's head, and a motor and fan unit carned directly on
and forming part of the goggle without projection extenorly
therefrom to forcibly circulate the moist warm air present in
said air space over the glasses of the wearer and over the inner
surface of said lens structure to preclude condensation build-up
on said glasses and on said inner surface of said less structure;
said motor and fan unit being integral with said gogple and
mounted directly thereon 1o preclude the entry of ambient arr
directly therethrough into said air space.

4,150,443
PROSTHETIC JOINT
Carl-Giran A, Hagert, Barnhemsgatan 37, 43131 Miindal,
Sweden

Filed Jun. 27, 1977, Ser. No. 810,210
Claims priority, application Sweden, Jun. 28, 1976, 7607348
Int. C1.> AGIF 1/24

us. Q. 3—-19 18 Claims

1. A prosthetic joint comprising 3 first and a second joint
member angularly movable with respect to each other, each of
saif members being arranged (0 be attached to one of 3 pair of
sheletal bones, in which sasd first joint member 1s 3 jot head
having a base face fur resting on a supporting surface provided
on one of the sheletal bones. a convex shde face shaped as a
part of a surfuce of revolution having an aus estending
through the joint head at a distance from <aid flat face, and 2
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GRANTED MAY 29, 1979
GENERAL AND MECHANICAL

4,156,292

DiSPLAY CARRYING AND PPOTECTIVE HELMET
Ourié P. Helm, Burke, and William S. Flogaus, Alexandria, both

of Va., ausignors to The United States of America as repre-

sested by the Secretary of the Army, Washington, D.C.

Filed May 23, 1978, Ser. No. 908,872
Int. Q1.2 A42B 3/02: F4LH 1/04

t5Q. 26 7 Qaims

1. A helmet system for carrying helmet mounted display
sans having a support end and an ocular end, said system
&luding. a form-fit helmet hiner having a face mask integral
Jerewith, wherein said mask has a connect. r for said ocular
ad of said chsplay means; and a helmet outer sheli having an
agagable mount for said support end of said «1splay means.

4,156,293
POCKET CONSTRUCTION
kneph W, A, Off, Irving, Tex., assignor to Hzggar Company,
Dallag, Tex.
Continuation of Ser. No. 819,843, Jul. 28, 1977, abando-ed. This
spplication May 11, 1978, Ser. No. 905,054
Int. C1.° A41D 27/20

ts. Q. 2247 47 Chaims
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" In 3 method of constructing povhets in garment panels

eTein a length of pocket material having reverse and ob-

sides 18 connected 1o the garment pancl, folded trans-

ly 1o form 1nncr and outer pocket panzis, and secured at

nlllccnl edges and ends of the folded length of pocket mate-
- the improvement compriving the steps of.

Positomng the reverse sde of the length of pocket material

on the inside surface of the garment panel wheremn a
pocket is 10 be formed:

adhesively secunng the length of pocket materal o sad
garment panel;

forming a slit through the adhesively secured area between
the garment pane} and the length of pocket matenal.

folding the secured edges of the garment pane! and the
pocket material surrounding the shit inward against the
obverse side of t..e length of pocket matenal, and

secunng the inwardly folded edges of the garment panel and
the pocket matenal to the obverse side of said rcket
material to form a pocket slot.

4,156,294
BASEBALL UNDERGARMENT
Spencer C. Horn, 301 E. Tth St., Cushing. Okls. 74023
Filed Jua. 27, 1977, Ser. No. 810,172
Int. C1.: A41B 9/00
US. Q1. 2—400 7 Caims

§. A baseball undergarment comprising:

knce length underpaats of generally form fiting muicnia
and having at least 3 waist portion and right and left legs.

first and second full foct undersocks of knee length;

first and second ankle socks of knee length each disposed to
enclose a respective first and secnnd uncersock; and

means stitching said first undersock and ankie sock and said
second undersock and ankle sock to a respective nght and
left legs.

4,156,295
REVISED POCKET
Edward W. LeRoy, 45-25 Kennedy Blvd., North Bergen, N.J.
07047
Continuation-in-part of Ser. No., 551,162, Feb. 19, 1975,
zbandoned. This application Mar. 3, 1976, Ser. No. 663,559
Iat. C1.2 ASID 27720
Us. Q. 2-2182 3 Qlaims

1. A revised pocket, comprising:

a fabric of 3 garment,

a backing pancl attached 10 a rear surface of the fabric,

a feont panel attached to the (hne overlying the backing
fabric,

a lewer attaching str'p of a lower section of a zipper at-
tached o an inner surface of an upper end of the front
panel of the revised pocket,

an upper attaching strip attached to an upper portion of the
2ipper and attached to the garment fabnic and the reinforg-
ing rear panel,

a flap attached 10 the fabnic and upper attaching stop of the
upper part of the nipper.,

the (ront pancl and the ranforemyg reae panel each form 3
fower elongated section of revtangular shape having a flat

1571
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: for establish-
come wemww 80nd said inlet
chamoer:

(d) means defining a valve outlet in said housing; said valve
outlet being 1n continuous communication with said inlet
chamber and being connected to the inlet of said three-
way non-rebreathing valve;

(e) v alve seat arranged on said housing and surrounding said
valve inlet;

(N a movabdle valve member supported in said housing adja-
cent said valve injet for opeming and closing said valve
iniet, sa:d mosabie valve member having
(1) a valve stem supported in said housing in the zone of

said valve inlet for longitudinal displacement through
said housing in a closing direction and in an Opening
direction;

(2) & soft, readily deformable resilient valve flap attached
10 one end of said valve stem and cooperating with said
valve seat, said valve flap having an open position in
which 11 13 spaced from said valve seat for maintaining
commumcation between said bladder and said inlet
chamber; said valve Nlap having a contacting position in
w hich it contacts said valve seat in an undeformed state;
said valve flap ha-ing 8 closed position in which it
engages said valve seat in a deformed state; in said
closed position gas flow from said bladder to said inlet
chamber 1s fully blocked; and

(g) control means responsive 1o pressure in said inlet cham-
ber connected to said valve stem at a location spaced from
sa:1d one end thereof for moving said valve stem in said
closing direcuon and maintaining said valve flap in said
closed position when e pressure in said inlet chamber
eaceeds predetermined values above the ambient pressure
and for moving said vaive stem 1n said opening direction
and maintaining said valve flap in said open position when
the pressure in said inlet chamber is below said predeter-
mined values; the pressure in said inlet chamber needed
for moving said valve stem into a position in which said
valve flap assumnes said closed position being only by s
small increment larger than the pressure in said inlet
chamber needed for moving said vaive siem into s posi-
tion in which said valve flap assumes said conlacting

position.

4,167,188
FACE MASK SEAL
Robert D. Lawis. Coloma, Mich., assignor t0 A-T-G Iac, Wil
loughby, Ohio
Filed Apr. 18, 1977, Ser. No. 788,237
Int. C1.2 AG2B 7700
US. Q. 1281367 8 Claims

1. A face seal comprising. in combination with a mask body
having an open side adapted to fit about a facial portion of a
user, said body defining a facial portion receiving cavity defin-
ing an 1nnet body surface and having s marginal edge portion
sround sard open side thereol, sealing means adapted to form a
seal between said body and the face of s user thereof, said
sealing means comprising & resiliently fleaible perimetrical
sealing element in the form of a re-entrant (lap joined to said

GAZETTE SErTewsey
o

body adjacent to said marginal edge portion
folded inwardly over said inner surface of 53,9 m‘:;d Rorag,
spaced therefrom whereby 3aid face seal i {" 504_...
sealing relation to a facial portion of a user ind: .
said body. and resilient strut-like web meany ';’“‘ea;,,'
tween said sealing clement and 33id inner surfye, o:M'l‘ -
at selected locations spaced apart about the perim, .
open side of said body and corresponding to the d:m of o
of the facial portion of a user, said web means besn -,
to mechanically urge said sealing element 2

210 iy
areas of the facial portion of a user. Bainst $Ueh Qe

4,167,186
SYRINGE, SUCH AS A VAGINAL LOU
CANNULA THEREOF —HE AND

Ernest W, Pick, Cos Cob: Joseph M. Denaro, Sum.‘

novn.“

Henry R. Goerke, Norwalk, sll of Conn,, g;;
Purdue Frederick Company, New York, N.Y,
Filed Sep. 8, 1977, Ser. No. 831 595
Int. Q1.2 A6IM 1/00

US. QL 128—232 S Qag,

3. A syringe, such as a vaginal douche, comprising » cxmes,
isting of an elongated hollow tubular body having s cm

tral axis and having one open end and distant therefrom »
opposed transverse end wall formed with an opening fesusy
therethrough and through which said central axis extendy me
cannuls body having substantially midway between said oym
end and transverse end wall thereof a8 minimum transves
cross section in a plane perpendicular 1o said axis and saxd e
tapering slightly from said transverse end wall towsrd we
minimum cross section while tapering 10 a substantially grems
extent from said open end toward said minimum cross s e
the latter portion of said body between said open end s
minimum cross section thereol forming part of a hollow aw
and said body being formed at its exterior between saul me
mum cross section and trar .verse wali with 8 pluraley #
grooves distributed uniformly about said axis with saxl heé
having ribs situated between said grooves and said bod) breg
formed inwardly of said ribs between said mimmum e
section and transverse wall thereof with s plurality of opessy
through which a liquid in the hollow interior of s3id budy «»
discharge with the liquid also being capable of dischapes
through said central opening of said end wall of said body. s
a squeeze bottle removably connected with said cannubs b
at said open end thereol, said squeeze bottle having neat 1o wé
cannula body an open end region whick tapers in the sume >®
as 13id body at the region of said open end thereof and forw
an eatension of said open end of said body, said squecse b
having distant from said open end region thereof a flat end -
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PATENTS
GRANTED OCTOBER 23, 1979
GENERAL AND MECHANICAL

4,171,542
SPOSABLE SURGICAL GOWN WITH A BIB FORMING
A HAND SUPPORT
2 A Cox, Memphis; Doyle R. Joh , Arling Donald
I Maskey, and William A, Mueller, doth of Memphis, all of
sa., assignors to Buckeye Ceilulose Corporation, Memphis,
las.

Filed Jun. S, 1978, Ser. No. 912.33)
Int. Q.° AGLID 13/00

1251 14 Claims

1 {2 3 surgical gown of the type having sieeves, a front
=1 having a chest area covenng the chest of the user and
& portions which close and overlap at the back of the user,
*provement comprising a bib affixed about its periphery
2 mside surface of said surgical gown at said chest area
wref with a portion of said bib inwardly of said periphery
Samng unsecured 10 said gown, said chest area of said gown
*mg a pair of spaced, substantially vertical shits formed
xean within the confines of said penipheral portions of said
4 0d shits commumcating with said unsecured portion of
*bb and being of such length 23 10 permit passage of the
s hands there’hrough whereby said bib provides a sterile
B4 support pocket maintaimng the user’s hands in the aseptic
™ bounded by the user’s neck. shoulders and waist line.

4,171,583
MASK FOR SKIN-DIVING .
lapoige A. Cressi, Genova-Quinto, Italy, sssignor to Cressi-
550, Gensra-Quinta, Ttaly
_ Filed Dec. 23, 1977, Ser. No. 864,040
Duims priority, anplication ltaly, Mar. 23, 1977, 12523 A/77
" Int. QL7 AGIF 9/02
Q23— 6 Claims

:" An improved diving mask comprising:

Senerally tubular rubber body including a forward end
‘P""lon having an integrally-formed nose-embracing por-
N and 3 rearward end portion configured to embrace

user's face; !
Ing leny;
Ming frame surrounding and secured 1o the rm of said
% s0d frame having an outer petipheral surface, the
chy 4 portion of which has a generally annular-shaped

o "nel formed therein and the rearward portion of which
1, CAwardly and inwaedly conically-tapered, and

$enerally tubutae fairing budy configured to surround and

embrace a subsiantial portion of said rubber body, said
fainng body having a generally lar-shaped projects
extending inwardly from its inner peripheral surface,
adjacent to the forward edge thereof, configured and
dimensioned for snap-fit with said ch 1 of
sad frame, said inner peripheral surface of said fairing
body also having an inwardly offset step formed rear-
wardly of said projection providing a seat on which the
forward edge of the rubber body may rest, said siep being
disposed to cooperate with said conically tapered rear-
ward portion of said frame upon snap-fit engagement of
said projection of s3id fainng body with said channel of
33id frame, 30 as to sealingly secure said forward cdge of
said rubber body therebetween.

4,171,534
BONDING OF BONE TO MATERIALS PRESENTING A
HIGH SPECIFIC AREA, POROLS, SILICA-RICH
SURFACE
Larry L. Hench, Gainesville, Fla., and Michael M, Walkes,
Troy, N.Y., assignors to Board of Regents, for and on behalf
of the University of Florida, Tallahassee, Fla.
Filed Apr. S, 1978, Ser. No. 893,792
Inc. C1.: AGIF 1/24; A61IB 17/18: COIC J/04. 3/22
US. QL 3—19 13 Qlaims
1. A dental or surgical implant having a surface for bonding
to the bone of a recipient, said bonding surface comprising a
biologically compauble glass, glass-ceramic or ceramic mate-
nial comprising at least about 80 weight percent silicon dioxide
and having a specific surface area of at least about 80 square
meters per gram. s porosity of from about 10 to about S0
volume percent, and an average pore diametet of from about
20 to about 300 Angstroms.

4,171,545
MODULAR LAVATORY CONSTRUCTION
Henry R. Kann. New York, N.Y., assignoe te The Charles
Packer Company, Meriden, Conn.
Filed Jul. 19, 1973, Ser. Neo. 489,548
Iat. Q1.2 AS7K [1/00. 1/04, EOXC 1/32
us.Q.’-t 16 Claims

1A unitary modular L.vatury-wall wnit fus wall-hung
mounting in wde-by-side adjwent muliple, and having 2 gen-
erally rectangulae front elevation between upstanding horizon.
tally spaced wide wally which extend forwardly of 3 wall
mounting plane. said side walls having elongate upstanding
forward cdges defining a front-accenss plane paralic! to and
offset from the wall-mounting plane, compriving 3 single-piece
integral molded plastie steuctural combination wherein <and

N7
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4.173.218
GLOVED SPLINT FOR AN ARTHRITIC HAND
Penny S. Cronin, 7831 W, Zucca Dr,, Peoria, Ariz. 85348
Filed Nov. 23, 1977, Ser. No. 854,130
Iat. Q1" ASIF J/10
us. Q. 128--7 11 Claims

1. A hand protector fo- supporting and protecting the fin-
gers of an arthriis stricken hand, said hand protecior . . .
compnsing in combination:

(a) & palm splint positionable in juataposed relationship to
the paim of the hand. said palm splint being configured to
permit unrestnicied normal movement of the thumb;

(b) a fincer <nlint extending from said palm splint for sup-
porting each respective finger but not thumb in a non-lat-
erally moveable relationship to the palm;

(c) means for flexing a s=ction of at least one of said finger
sphints 1o permu flexing of the fingers along a single axis
only to control opeming and closing of the fingers of the
hand. said Nexing means being positionally commensurate
with a joint of the respective finger; and

(d) glove means for maintaining said pailm splint and said
finger splints in juxtaposed relationship with the respec-
tive parts of the hand while enclosing at least the fingers
and palm of the hand, said glove means including:

i. shock absorbing means for buffering impacts and blows
to the hand; and

1. means for opeming and closing ssid glove means to
facilitate insertion and withdrawal of the hand there-
from, whereby, said finger sphnts preciude lateral skew-
ing of the fingers due 10 involuntary muscle contrac-
tions and yet permit mobility of the thumb and moblity
of the fingers to flex.

4,173,219
DISPOSABLE DENTAL TRAY
Feank N. Lentine, Taylor, Mich,, assignor to Sybron Corpora-
tion, Rochester, N.Y.
Filed Jan. 30, 1978, Ser. No. 873,269
1nt. C1.2 A6IM 35/00
US. Q. 128—260 S Claims

1. A dental tray for applying medicaments and the like to
teeth comprising:
(3) an upper tray portion for the upper dentition and a lower
tray portion for the lower dentition;
(b) each of said tray portions including an outer shell of
closed cell polyethylene foam, said outer shell having a

NOVEMBER ¢ I,

generally U-shaped base approximating the Curve
dental arch and integrally formed buccal, hingy,)
walls upstanding from said base 30 33 10 form N e
medicament holding trough; Clog,
(c) said base being Nat in cross section from the
ends of said U-shape to the bicuspid region ang &
from the bicusprd region to the anierior end; R,
(d) said buccal wall being generally normal 10 said base
the anterior 10 the posterior ends; e
(e) sad lingual wall being generally normal 10 saig
the posterior ends and inchined with respect to sy ¢
a direction sway form said buccal wall at the anye, €
the angle of inclination of said upper tray lingyy
being greater than the angle of inchnation of 55,4 k’:.
tray lingual wall; ?
(f) s3id buccal and lingual walls being lower at the p,,
than at the anterior ends so as to form a trough o), ’
increases in depth from the posterior 1o anterior -
(g) hinge members extending between and connecteqg 01
posterior ends of said tray portions connecting g,
portions together; *
(h) a layer of open cell polyurethane hydrophilie
bonded to and lining the entire inner surface ofuh
portions;
(i) a handle extending outwardly from the upper edp
each buccal wall at the diiteriur end thereof. s

4,173.220
FACEMASK

Thomas J. Ratz, Greenhelt, and Raiph L. Buker, Daltimore,

of Md., assignors to Midori Anzen Company, Lid, Toi,
Japan
Filed Jul. S, 1977, Ser. No. 812,629
Claims priority, spplicstion Japan, Jul. 5, 1976, S1-8823
Int. C12 A62B 7700

US. QL. 128—142.7 20

1. A facemask for use in a closed circuit breathing sy

comprising:

8 soft, flexible hood for closely covering the head of s ee
and having & cut-away portion st opposite side pouus
corresponding to the user's ears for exposing the wen
ears when the facemask is worn;

transparent flexille eye piece secured to said hood b

allowing the user to see therethrough, said eye piece bemy

substantially flush with the hood for forming a comm
ous, low profile contour with said hood;

8 breathing mask secured to said hood and including mes
adapted to hermetically envelope the mouth and the s
trils of the user when the facemask is worn by the merlo
forming s closed breathing chamber between said bred
ing mask and the facial skin of the user, said brenbsy
mask having means for connecting breathing hoses towm
breathing mask for directly flow of breathing gas dwee®
into and out of said breathing mask, 3 voice disc on
breathing mask for allowing voice communications b &
user, and check valve means in said means for connecs
breathing hoses for regulating the direction of flow ol >
inhalation and exhalation gases 10 and from said breads®
chamber; and




wnisner 6, 1979 GENERAL AND MECHANICAL 7

wproriing means constituting part of said hood fu: firmly 4,173222
weporing 33id breathing mask on the oro-nasal portior of APPARATUS FOR CONTROLLABLY ADMINISTERING
the user's face and constituted by inelastic straps integrally A PARENTERAL FLUID
snhed (o 5aid hood and extending across the top and Andrew J. Muetterties, Gages Lake, IIl, assignor to Abbott
Sren the back of said hood. and inelastic «djusting bands  Laboratories, North Chicago, IIL
«maccted across said cut-away portion of said hood adja- Filed Aue. 19, ‘297& Ser. No. 715,810
«ent the lower edges of said hood and means for adjusting . lat. C1.2 A6IM 3716 .
wnd Dands to adjustably secure the hood to the head of s US. Q. 128214 C 31 Qlaims

14

4,173,221
EXKG CABLE MONITORING SYSTEM

S«tard J. McLaughlin, Hawthorne, Calil., and Wallace J.
Regoinski, 26 Dragonfly, Irvine, Calif. 92714, assignors to

Walisce Rogozinski, Irvine, Calif.
Ceatinuation-in-part of Ser. No. 787,976, Apr. 18, 1977,
shusdoned. This spplication Jua. 30, 1978, Ser. No. 920,740

lat. C1.2 AGIN 1/36
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G:m‘:;‘ EKG cable monitoring system for use with a cable
%'r having & plurality of test leads connected 1o a cable
"badmor for & multiconductor cable 10 an EKG unit and
e o: at least one reference lead and a plurality of signal
P Mmﬂtc@d to electrodes electrically coupled to the skin
o 1, sd system comprising:
vy display including a plurality of display devices, each
Mu:ﬂ"y coupled 10 an associated signal lead and
with ::d on said cable connectur in pusitional assocration
our ¢ signal Igad to which it is coupled; and
ate display drive means coupled across each signal lead
2 reference lead, each drive means compriving a pair
PAmary differential phfiers, the combined outputs of

1. An apparatus for administering a parenteral liquid from a

8 Claims parenteral liquid container to the patient compnsing:

8 reservoir chamber:

connection means for said fluid container in Nuid-tight en-

. gagement with one end of said chamber, said connection
means defining a fluid flow inlet passagewsy into said
chamber;

means defining a closure for another end of said chamber,
said closure means providing for a fluid flow outlet pas-
sageway;

fluid passage means extending into said chamber and in
communication with said Nuid Mlow inlet and outlet pas-
ageways;

d ed in said chamber defining a first and a second

orifice in communication with said fluid flow outlet pas-
sageway with at least one of said orifices communicating
with <aid fluid passag: mcans, said first and second orifices
spaced from each other a predetermined distance and
separately communicating with said outlet passageway;

means operatively associated with said first and second
orifices and within said reservoir chamber to provide a
reservoir of said liquid for flow through said second ori-
fice after flow of said liquid through sa:d first orifice and
to substantially eliminate the flow of air into said first
orifice; and

means operatively associated with said outlet passageway
for admunistering said liquid.

4,173,223
CHAMBER ASSEMBLY FOR INFUSION AND
TRANSFUSION APPARATLUS

Kcnneth C. Raines, and Robert J. LcFervre, both of Bethlehem,

Pa, assignors to National Patent Development Corporation,
New York, V.Y,
Filed Oct. 17, 1977, Se¢r. No. 843,064
Int. CL.: A6IM J/16

wh .
*h ate connected to drive a single one of said display 5 g, Q. 128—214C ) 11 Qlaims

evices, wherein 3 single one of each of sand signal leads iy

1. A connecting apparatus for use with infusion and transfu-

Coupl, i
P'ed 10 a single one of said drive means, and therein siun systems comprising:

::‘:::ed 10 a fiest polanity iput of a first one of said parr of

. ry differential amplifiers and said reference Iead s

“ ected to t_he fiest polarity input of the second one of

e ::'l' 9f Pnmary differenual amplificrs, and the oppo-

hectog ANty inputs 1o said differennial amphfices are con-
0 3 common floating ground.

8 piercing device assembly for connection 0 a source of
Nud;

3 tubing adaptor for connection 10 a fength of tubing: and

a dnp chumber aswembly connecting said prercing device
sssembly (0 sard tubing adaptor, sad drip chamber includ-
Ing 3n obxervation chamber having port means located at
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GRANTED NOVEMBER 18, 1980
GENERAL AND MECHANICAL

4,233,687
SPORTS HELMET WITH FACE MASK
o .Jism E. Lancellotti, 371 Broadway, Providence, R.1. 02909
Filed Aug. 14, 1978, Ser. No. 933,783
Int. OV.) A63B 71/10; A42B 3/00
ta Q. 2-9 1 Claim

I A safety device for use with a protective sports helmet in
am having downwardly extending opposed side portions and
® upper central connecting portion forming a centrally dis-
~wed facial opening, comprising a mask adapted for dispo-
*an over said facial opening to protect the face of the wearer,
W mauk including a peripheral rod-like frame which has
~vhons estending vertically along the outer surfaces of said
=d¢ partions and then forwardly across the top front of said
v-met whereby said frame extends generally around said
"“‘ Gpening, attachment means mounted on the outer sur-
0 of said side portions, said means comprising a pair of
‘maily spaced blocks on each side portion, said blocks &ach
avng grooves therein with reduced lead-in portions adapted
** ktachably snap-receive said frame, the bottom block an
:" bude being adapted to receive said verucally eatending
: "\'0" djacent the lower end thereof and the top block on
"3 ude having a curved groove configured to receive the
":"::‘l where said vertcal portions merge with said forward
iy " 13id grooves all being at least partially exposed in a
__'."d‘duecnon whereby said mask may be readily detached

34 heimet in & forward direction by a pull thereon
"®Puing 2 significant forward force companent.

4,233,688

_— BIB
Jerl, Freltoftevej 22, DK-$653 Nesr Lyndelse, Deamark
Filed Jan. 9, 1979, Ser. No. 2,057

s Ine. Q12 A4IB 13/10
Qiwr 1 Chaim

.

Va
.3
Yeny % formed from a substantially rectangulsr soft sheg

haviag 3 povket at one end and wheran at the

-

other end of the sheet a single rupture line defines a narrow
tie-strip at each side edge of the sheet and further defines a
neck-line cutout, the sheet matenal inside saic. neckline cutout
forming a napkin bounded by the end edge of the sheet and
totally removable from the bib along said rupture line.

4,231,689
PROTECIIVE HEADCEAR
Stephen H. Baron, 3967 Eureka Dr., Studio City, Calif. 91604
Filed Mar. 27, 1978, Ser. No. 890,242
Int. C1.2 A42B J/00: A63B 69/02
US. CL 2-—-313 10 Claims

‘."/‘f.

1. Protective headgear for protecting the wearer’s head and
face. said headgear comprising a transparent inner shell
adapted to fit over the wearer’s face, an outer sheet of transpar-
ent maierial estending over said inner shell and about the
perimeter portion thereof and heing sealably secured (o said
inner shell along the perimeter portion thereof defining an air
tight chamber about said inner shell, a portion: of said chamber
extending about and inwardly of the perimeter portion of said
inner shell, valve means for inflating said chamber to render
s2id chamber shouk absorbing. and means for securing said
inner shell and outer sheet on the wearer’s head.

4,233,690
PROSTHETIC DEVICE COUPLINGS
Robert J. Akins, La Mexa, Calif., assignor to CarboMedics, Inc.,
San Diego, Calif.
Filed May 19, 1978, Ser. No. 907,664
Ine. Q1.' A6IF 1722
US. Q. 3—1.8 3 Claims
1. A prosthetic heart valve for tong term implantation in the
human budy including
3 generally tubular ngid portion,
a circumnbing s«ewing nag Jisposed in encircling relation-
ship 10 sard NG tubular portion, and
a coupling element embedded within said sewing ring for
Joimng sand sewing ning to sawd heart valve tubulae portion
wherein the improsement comprises
saud coupling element being made of a nichel-tianium alloy
having a trananion.temperature range. $aid clement has.
ing bren formed to a provise shape at a tempueratuee above
said range and having heen deformad to 2 duferent shape
A a temperature below Gl range wherchy jomder of sad

NS§7
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fulcram by the wearer while the neck tractioning device is
spplying tensile force to the neck of the wearer, said
siaching means including a pair of collars shdeably
mounted on 3aid framework such that said collars are
adjustable in 8 direction substannially parallel to the direc-
bon of separation between the shoulder mount and head
asembdly and securing means associated with said collars
for releasably secunng said collars in fixed relation to said
framework snd a ngid U-shaped bar having s opposite
ends each secured 10 a respective one of said collars and
sdapted for surrounding the cear of the neck in spaced
spart relation thereto, said neck engaging means being
mounted on said bar such that when said apparatus is
worn said neck engaging means is positioned between sad
bar and the rear surface of the neck.

4,220,975
CANINE EAR STRENGTHENING AND TRAINING
DEVICE
Newas E. Marsh, and Pamels S. Marsh, both of R.R. 1, Box
251, Parker City, Ind. 47368
Filed Feb. 2, 1979, Ser. No. 9,230
Int. Q1. A6IF /3/00: AGIK 29/00
ts Q. 12882 1 Claim

! A canine ear strengthening and training device 10 be
*weured upon the head of 8 dog which comprises:

™o columnar shafts each having an upper and a lower end,
the lower end of said shafts being shaped for insertion into
1he ear canals of a dog. said shafis having the form of right
Grcular cylinders, and said lower ends of said shafts being
spherical in shape 30 a3 (0 prevent injury to the inner

ear; and
$iransverse member affixed to the cpper ends of said shafts,
:‘(“ extending between them perpendicular to their axes,
d:hl"'l'h cerresponding to the distance between the ears
coler dog upon which the device will be used. so that said
- YMnar shafts, when inserted into the dog's ear canal,

¢ 3paced symmetrically apart.

4,250,876
L EMERGENCY LIFE SUPPORT SYSTEM
rang, Brea, Calif., assignor to Robertshaw Controls
Y. Richmond, Va.
Filed Aug. 10, 1978, Ser. No. 932,538
L Int. 1.} A62B 9/02
': f} 12820202 4 Claims
‘:" fMmergency breathing device comprising a body
e mu’:’"'_‘mg 2 pressured reservoir of breathable gas and
,nwu"_“’"h 3 gas supply regulator attached thereto and
ng "8 with said reservoir by flexible hose means, and
valve :ﬂ‘lmr shut off valve means having a valve body
Mage €mbr control knob carried on sard reservoir and
Pressure reduction valve connected directly to savd
Rernie e 9f 12id shut off valve means and discharging 10 said
e re, Means, the improvement compnsing a flud pres.
YIve audible generator and a flud passage 1o apply
OWnstream of said first stage pressure reduction
dible Benerator, audible gencrator valve mcans

GENERAL AND MECHANICAL 997

in sa1d fluid passage, resilient means biasing ssid audible gener-
ator valve means in 8 normally open position in sad flud
passage and high pressure fluid passage means to apply the
Nluid pressure of said reservoir (o close said sudible generator
valve means when said luid in said reservoir is zbove 8 prede-
termined pressure; and wherein said gas supply regulator in-
cludes demand and pressure demand modes of operation and
switch means 10 select one of said modes of ope-ation; and
wherein said gas supply regulator further includes a main valve

recess having a central main valve seat with flexible -
member supported therein and biased against said main *
seat, means to apply inlet gas pressure to both sides of
flexible valve member, pilot valve means and gas pressure
means communicating from said pilot valve means to said
valve recess or the side of said valve member opposite
main valve seat whereby opening and closing of said

valve means moves said flexible valve member away fron
toward, respectively, said main valve seat.

4250877
DIVER'S HE]I M5T AND FACE MASK FOR USE
THEREWITH

Jack H. Owens, North Reading, and John E. Siavin, Acton, both

of Mass., assignors to Morse Diving Equipment Company,

Inc,, Reckland, Mass,

Filed May 15, 1978, Ser. Nu. 906,084
Int. C1.' A42B J/00: A62B 18/04

U.S. C1. 128~207.11 17 Claims

1. In combination, 3 helinet provided with means to hold the
head of 2 user in a predetermined position, a face mask consist-
ing of first and sevond integral poruions, the first portion hav.
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ing a cavily dimensioncd 10 accommadate the nose of a3 user
and 10 overlie his mouth, and ths second poruon an exposed,
planar, marginal shoulder continuously surrounding the open
end of the cavity, and a body shaped und dimensioned to
confurm generaily to facial features marginally of the nosc and
mouth without interfering with a user’s vision and provided
with 8 planar outer surface 1o which said second portion is
sealed, said face mask of pliant material and the body of a
material sufficiently compressible 10 comply to the particular
facial features of the user to become continuously sealed
thereto when pressuse is applied against the shoulder continu-
ously about the first poruon, a flat rigid plate having an aper-
ture dimensioned 10 accommodate said first mask portion and
shaped and dimensioned to engage said shoulder, and pressure
applying means within s.id helmet and aitached to the front
thereof and in engagement with s3:d plate on opposite sides of
the cavity.

4,250,878
NON-INVASIVE CHEMICAL SPECIES DELIVERY
APPARATUS AND METHOD
Stephen C. Jacobsen; Jerome C. Stcnehjem; Robert L. Stephen,
all of Salt Lake City, and Richard D. Luntz, Murray, all of
Utah, assignors to Motion Control, Inc., Salt Lake City, Utsh
Filed Nov. 22, 1978, Ser. No. 963,029
Int. CL' AGIN 1/30

UsS. Q. 128—207.21 14 Claims

1. A bioelectrode for use in the :ontophoretic delivery of a
chemical species into the skin or tissue of a person compnsmg
a pouch for holding a fluid ¢« g the ch
said pouch mcludm; flexible and deformable walls
adapted to generally conform to surface shapes against
which they are placed. at least a portion of which includes
8 microporous membrane separating the interior of the
pouch from the exterior and having openings of about 0.22
microns or less in diameter, said portion being formed to
present s generally planar to convex exterior surface, and
an electrode carried by said pouch for coupling 10 an electric
potential source.

4,250,879
EQUIPMENT SETS AND SYSTEM FOR THE
SEQUENTIAL ADMINISTRATION OF MEDICAL
LIQUIDS AT DUAL FLOW RATES EMPLOYING A
COMBINED AIR BARRIER AND LIQUID SEQUENCING
VYALVE
Andrew J. Muetterties, Gages Lake, III., assignor to Abbott
Laboratories, North Chicago, I,
Filed Feb. 28, 1979, Ser. No. 16230
Int. CL} A6IM 3700
US. Q. 128214 G
1. A set for the sequential
fo a patient, comprising:
a primary tube for the flow of & primary medical liquid
therethrough,
» secondary tube for the flow of a secondary medical liquid
therethrough;

20 Cllimn

d ation of q

8 common tube having its distal end in fluid communication

with the proxima’ ends of said primary and secondary
tubes and its proximal end open for the flow of liquid
therefrom to form a primary liquid flow path comprising
said primary tube and said common tube and a secondary

OFFICIAL GAZETTE
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liquid flow path comprising said secondary tube ang
common tube, b

8 secondary flow control means in said secondary ),
fNuw path for adjusting the flow rate of said sec, e
liquid therethrough,

s primary flow control means on said primary tube fo,
justing the flow rate of said primary liquid througy
primary flow path to a rate independent of the flow ey
said secondary liquid through said secondary liquig n“
path, and

a combined air barrier and liquid se yuencing valve hav.,,“
housing compnsmg a first chamber which constituge, '
portion of suid primary tube and has inlet and outlet pory
thereto and a second chamber which constitutes a ponyy
of said secondary tube and has inlet and outlet pon,
thereto,

said first chamber having valve means associated therewsn
to control the flow of liquid through said primary wi
and said second chamber having means associated thers
with substantially impervious to air while said set is in u
1o prevent the flow of air through said secondary flos

path.

4,250,880
STABILIZING FITTING FOR AN INTRAVENOUS
CATHETER
Marvin Gordoa, East Windsor, N.J., assignor to Whitmaa Meé
cal Corporation, Clark, NJ.

Coutinuation-in-part of Ser. No. 5,032, Jan. 19, 1979, which k3
continustion-in-part of Ser. No. 905,399, May 12, 1978,
bandoned. This appli Jun. 8, 1979, Ser. No. 46,803

Int. CL} A6IM 5/00

US. Q. 128214 R 10 Qaim

1. A stabilizing fitting fcr securing an intravenous cathetere
patient’s skin comprising a laminar base member having?
longitudinal axis, an upper surface and a lower surface, prev
sure-sensitive adhesive means on at least a part of said lowe
surface of said base member, s catheter hub-retaining cradlecs
said upper surface of said base member, said cradle having?
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wid g means including an on-off valve for starung
and stopping Nlow, a spool valve Ruidly connected 1o the
tuming means, wnd spool valve beisg moved to the open
position upon recenang the ovygen flow from the valve in
the Baing means, 3 flow control device consected on s
idet ade 10 the spool valve and to the by perbanc chamber
on its outlet ude, sand low contral desice controlling Mow
inte the by perbarnc Chamber. 3 second flow hine evtending
feom the spool valve 10 an evhaust valve for the hyper.
barsc chamber, pressure control means having an mlet in
communication with the pressure sn the hyperhanc cham.
ber and an outlet in commumcation with the spool valve
whereby when the proseribed pressure s reavhed within
the hy perbanc chamber the pressure control mcans closes
the spool valve thereby releasing ihe exnaust valve so that
the by perbane chamber pressure will be exhausied and
wherehy upon the return of the chamber to ambient pres-
aure the spool valve is returned 10 open pasition for 4 new
cycle.

4,296,744
DYNAMIC PATELLAR RRACE
Pasquaic M. Palumbo, 906 Frome La., Mcl.can, Va. 22101
Continuation of Ser. No. 949,121, Oct. 6, 1978, abandoncd. This
application May 27, 1980, Scr. No. 153.708
Int. CL' AGIF 3,00
US. Q. 128—80C 12 Claims

1. A dynamic patellar brace for preventing sublusation of a
patella throughout the complete physiologic runge of flexon
and movement of the bnee comprising:

means for bracing the patella;

means for maintarming said pateliar brucing means poutioned

laserally of the pateila throughout the complete physio-
iogic range of flexion and movement of the hnce when the
brace 15 10 yse: and

means for causing saxd patellar bracing means positioned

laterally of the patella to apply a resultant force in the
medial direction to the patella throughout the complete
physuologic range of flexion and movement of the hnee
when the brace 13 1n use.

4,296,748
SURGICAL SEALANT COMPOSITION
Christopher D. Raymond. High Wy be, Enpland ignor to
G. D. Searle & Co., Skokie, IN.
Filed Nov. 13, 1979, Ser. No. 93.351
Claims priority, application United Kingdom, Nov. 20, 1978,
45181/78

Int. CL' ASIL 15/00
US. Q. 128--156 10 Claims
1. An adhesive surgical dressing which comprises a baching
natenal provided on one side with 2 composition compnsing
per 100 parts, by weight, of a non-biodegradable. 1acky. poly-

of 3 non-hropradeable, water-iinated  polyg
vacryl
hesives thiwkner. Yiamig,

4,296,746

DISPOSABLE. FULL-FACE SURGICAL ©

Stanley k. Mason, Jr,, Weston, and Michacl D. K,

ficld, hoth of Coan,, assignors to Surgibos, Ne
NJ.

TASK
ndler, p
w Bvuh_“
Filed Dec. 18, 1979, Scr. No. 104,948

Ine. C1.' A621 7710

U.S. CL 128--201.18 1
10,

1:’

9. A comfortable, lightweight, disposabie full fye. o
adapied 10 he worn without claustrophobic effecy, 5.,&,:'
mask comprising:

a shell having an upper potion and a lower portes -
formed of transparent plastic material having o th!r-.;
oval peniphery having a rim extending outwardly .,
periphery at a substanual angle to the periphery;

the upper portion of the mask having vent means 10 dnusg.
heat and moisture, said vent means including a filtry:, .
means (0 prevent escape of particulate macter through
vent means.,

the lower portion of the mask covering the mouth of ...
wearer and having a region comprising an air filk:a:,,
medium which is an cffective bacterial filiration med: s

a strip of soft, fleaible matzrial fived 10 52id rim along
periphery and extending inwardly of said rim: and

meuns for securing sid face mask on the head of the wepr
such that, when said mask i. worn, s«id strip is hingra
fiexed and lightly compressed against the head of 3 wzz:
with said shell covering the face of a wearer but pe
tioned from a wearer's face.

4,296,747
CATH-A-JET
Robert W, Ogle, Newport Beach, Calif,, assignor to IMS L
ited, El Monte, Calif.
Filed Feb. 11, 1980, Ser. No. 120,532
Int. C.* A6IM 5/00

US. QL 128—220 § Qo
~
an ... ny e .-1!‘- -8 .8
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1. A device for introducing fluid into catheters of the t+=
which are partially receivable in the human urethra v ¢
urine from the bladder and have a free end fitment amd'ev -

meric binding agent, selected from a group consisting of poly- merceable injection site, comprising:

isoprene, polyurethane, sihicone, and polyisobutylene, from 12
0 15 parts, by weight, of an inert remnforcing filler and a coat-
ing on at least the intended skin contacting face of the dressing

syringe means actuable 10 expel fluid from an outlet ot =
end thereof:
connector means extending from said one end of the W=
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VENDORS

Seal Material

Bose Corporation

The Mountain

Framingham, MA 01701-9168

Donzis Research Incorporated
3008 Rogerdale Rd.
Houston, TX 77042

Dow Coming
Dept. A-6019
Midland, M! 48640

Spenco Medical Corporation
P.O. Box 2501
Waco, TX 76702

Attachment Mechanisms
Alpina,U.S.A.

21 Industrial Drive

Esmond, R.l. 02917

Breathing Systems Incorporated
15100 Lee Road Suite 106
Humble, TX 77396

Electro-Seal Corp.
55 Wanaque Avenue
Pompton Lakes, New Jersey 07442

Homa Locks Inc.
39 Shelter Reck Road
Danbury, CT 06810

Sunbrand & Pfaft

A Division of Willcox & Gibbs, inc.
1440-T Broadway

New York, N.Y. 10018

Survivair, Comasec Inc.
3001 S. Susan St.
Santa Ana, CA 92704

U.S. Divers, Aqua-Lung
3323 W. Warner Ave. P.O. Box 25018
Santa Ana, CA 92799-5018

Uvex Winter Optical, Inc.

10 Tnurber Boulevard
Smithfield, R. |. 02917

Vertrod Corporation
2041 Utica Ave.
Brooklyn, N.Y. 11234
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APPENDIX B

DONZIS PATENTS PERTAINING TO
PNEUMATIC SEAL PROTOTYPE




4,874,640

United States Patent (9 (1] Patent Number:
Donzis (4s) Date of Patent: Oct. 17, 1989
[54] DMPACT ABSORBING COMPOSITES AND 4,663,226 $/1987 Vajsetal .ennn. e X
IR PRODUCTION Primary Examiner—Shrive Beck
[76] Inventor: Byron A. Donzs, 28 E. Rivercrest Attorney, Agent, or Firm—Pravel, Gambreil, Hewitt,
Dr., Houston, Tex. 77042 Kimball & Krieger
[21] Appl No.: 141,592 [57) ABSTRACT
{22] Filed: Jan. 7, 1988 An improved composite for absorbing and dispersing
impacting forces is disclosed. The composite includes a
Related U.S. Application Data _ flexible plastic enclosure defining an internal cavaty.
[63] Conunuauon-in-part of Ser. No. 99,368, Sep. 21, 1987, The flexible enclosure is generally impermeable to air
abandoned. . and capable of having its internal pressure changed. The
. 5 composite further includes a foam core filling the caviury
g.‘,; Lot CLS oo 8051)211//412%'83571/34;6012. and retained within the cavity and adhered on substan-
- e /481 3'6/37- 36/'92' tially all of its external surface 1o the wternal surfaze of
[58] Field of Seareh ... 421/430.1,421; 272,  the cavity. The cavity can be pressurized for higher
2/22; 264/46.6, 46.8; 5/434, 481, 433: 47);  impact absorbance. Methods for fabricating the com-
36/37, 89, 92, 71, 81, 82, 138, 44  posites are disclosed, as well. These methods includs
56 Ref Cited forming the outer enciosure by applying a solution/sus-
(56] eferences Cite pension of the prepolymer of controlled solids content
U.S. PATENT DOCUMENTS to the core and also can include the siep of preheaung
PSR LI VALTS RCTS v S ——— 427/421 X the core prior to coating it.

.. 427/421 X
.. 427/430.1

3,707,434 12/1972 Suyner ...
4,347,205 8/1982 Stewar ...

10 Claims, § Drawing Sheets
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U.S. Patent

PEAK SHOE_/GROUND FORCE, Ib.

Oct. 17, 1989 Sheet 4 of 5 4,874,640

FIs.13.

A - STANDARD SHOE

B - STANDARD SHOE PLUS
IMPACT ABSORBER

C - STANDARD SHOE PLUS
IMPACT ABSORBER AT
5 OR 10 Ibs/sq. inch.
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1

IMPACT ABSORBING COMPOSITES AND THEIR
PRODUCTION

This is a continuation-in-pant of U.S. patent applica.
tion Ser. No. 099.368. filed Sept. 21, 1987. This applica-
tion 1s also related to U.S. patent application Ser. No.
127,145, filed Dec. 1. 1987, now abardoned as a con-
tinuation-in-part of Ser. No. 099,368.

BACKGROUND OF THE INVENTION

1 Field of the Invention

Thus invenuon relates to improved impact absorbing
compressible composites. These composites which are
descnbed in the above-noted parent application can be
shaped into smooth compound curves and find applica-
ton wherever high efficiency impact absorption is
called for such as 1n athletic wear, in seating systems, in
vehicle intenor padding matenals and the like. More
particularly, the present invention relates (0 improve-
ments 1n the production of these composites.

2. Background Information

There is a well-recognized need for high perfor-
mance matenals for spreading or absorbing impacts. In
recent years, athietes, athletic equipment manufacturers
and sports medicine professionals have recognized the
need for improved impact absorbing matenals in ath-
letic equpment. These matenals find application as heel
pads and foot sole pads in shoes to absorb the shock of
foot stnke and as cushioning points under football or
hockey pads such as shoulder pads, thigh pads, hip pads
and the like to name but a few tvpical applications.
Similar needs may be found in seaung systems and in
vehicle interiors, to name but a few representative fields
in which impact absorption is a major interest.

One common approach to impact absorption in the
past has involved using felts or biocks of a soft padding
matenal. Padding matenals known heretofore include
cotton padding, horsehair padding, foam rubber,
foamed plastics, sponge rubber and the like. In these
designs, the inherent resilience of the padding matenal
is employed to absord and disperse the applied impact.
These designs have the disadvantage that they often
“bottom out” or fully compress on severe impacts of the
type regularly encountered during use such as in ath-
letic equipament or in vehicle interiors and thus provide
minimal protection. When made thicker to avoid this
problem, they become cumbersome and can interfere
with the design of the article being padded and in the
case of athletic equipment can interfere with the wear-
er's freedom and performance.

Impact absorbers have also been proposed which
employ fluid-filled bladders such as cushioning air sacks
These devices rely upon the compressibility of the en.
closed fluid 1o provide the desired shock-absorbing. In
some embodiments of these devices, the fuid is fully
enclosed and can not escape In others, the fluid is grad-
ually and controllably forced out of the bladder dunng
the impact with the rate of relcase being selected to
prevent exhaustion of the fluid dunng thc impact event.
While effective as shock-absorbers, these devices can
have the failing of ballooning or otherwise expanding in
one region when another region is being compressed.
This can lead to discomfort or at mimmum give an
unnatural or unstable feel to the user. In the case of
footwear, this problem can lead to an unstable foot plant
with increased opportunity for njury. Another ssue
with this type of pad has related to problems in forming
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shapes based on compound curve and to retamning struc-
tural integnty with the above-descnbed ballooning

Representative patentsin the field of shock-absorbing
or impact absorbing devices include US Pat. No
4.513.449, SHOCK ABSORBING ATHLETIC
EQUIPMENT; U.S. Pat. No 4.370.7%4, VARIABLE
PRESSURE PAD: U.S. Pat. No 4.453.271. PROTEC-
TIVE GARMENT,; U.S. Pat. No. 4.217.705, SELF-
CONTAINED FLUID PRESSURE FOOT SUP-
PORT DEVICE. all issued to Donzis. U.S. Pat. No.
4,446,634 for FOOTWEAR HAVING IMPROVED
SHOCK ABSORPTION; U.S. Pat. No. 4.397,104 for
INFLATABLE SOLE-SHOE. U S. Pat. No. 2.863.230
for CUSHIONED SOLE AND HEEL FOR SHOES:
U.S. Pat. No. 4,229,889 for PRESSURIZED POROLUS
MATERIAL CUSHION SHOE BASE: U'S Pat No
4,637,716 for METHOD FOR MAKING ELASTO.
MERIC SHOE SOLES: U.S. Pat. No. 4,635,384 for
FOOTWEAR SOLE; US. Pat. No. 4.610.099 for
SHOCK-ABSORBING SHOE CONSTRUCTION.
and U.S. Pat. No. 4,571,853 for SHOE INSERT.

1t is an object of the present invention to provide an
improved impact absorbing composite [t 15 desired that
this composite provide superior shock-absorbing per-
formance and also be capable of being formed into com-
plex compound curve shapes, be durable and hygienic.

1t is an additional object of this conunuation- in-part
application to provide and claim additional improved
embodiments of this invention relating to the method
for their production which fall within the general teach-
ings of the parent application.

STATEMENT OF THE INVENTION

An improved impact absorbing composite has now
been found. This composite is capable of dispersing and
absorbing impacting forces with high efficiency. The
compasite is characterized by a structure including a
flexible plastic wall (enclosure) defiming an internal
cavity. This flexible enclosure is made of a matenai that
is generally impermeable to the gas such as air or a large
molecule gas which it encloses and is capable of having
its internal pressure changed. The internal cavity of the
enclosure is filled with a foam core. This core is held in
place by the cavity walls. Importantly, the core is nti-
mately adhered (glued, bonded or the like) on substan-
tiafly all of its external surfaces to the internal surface of
the cavity. In preferred embodiments, the wall and the
core are prestressed by one another. That is, the core
presses out against the wall and the wall pushes in
against the core. The intimate adherent contact between
the foam core and the outer wall gives rise to an unex-
pected degree of product integnity and unexpectedly
superior impact absorbing capabilities.

In some preferred embodiments, the composite has a
valve or fitting communicating with the cavity so that
the pressure within the cavity can be altered. Alterna-
tively, the cavity can be pressunized by injecting fluid
through the wall and sealing the injection orifice. This
permits the composite to be adjusted to accommodate
varying impacts. The invention can thus include in
combination such a composite together with a device
for pressunzing its cavity. In cther preferred embodi-
ments this fitting can be removable after pressunzaton
has been completed or the pressunzauion can be ef-
fected by the use of diffusion pumpiag.

Also in preferred embodiments. the foam core 15 an
open-celled foam or a reticulared foarm i that the pres-
~are within the core s uniform U -=ans poivmers
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have been found to be excellenct for forming the cavity
and the foam and are preferred matenals of construc-
uon.

In other aspects, the composites of the invention can
employ cores having a plurality of different foams ar-
ranged parallel or perpendicular 1o the impact direc-
uon. This permits diffenng densities and impact resis-
tances 10 be present at different positions on the com.
pasite. The impact absorbers of this invention can be
used n conjunction with other matenals or layers in.
cluding without limitation, cosmetic or hygienic over-
layers, other shock-absorbing lavers or the hike.

In yet another aspect, this invention provides a vari-
ety of methods for fabrnicaung these composites. All of
these methods are characterized by creating an adher-
ent bond between the foam core and the outer layer and
by pressunizing the core to a value effective to provide
efficient impact absorption.

One such method involves shaping the wall surface to
create a cavity, sizing and shaping the foam core so as to
fully fill the cavity and preferably prestress the wall and
core, adhenng and enclosing the core within the cavity
and adjusting the pressure within the cavity to a value
effective to provide eflicient impact absorption.

Another fabncation method involves shaping the
wall surface to create a cavity, sizing and shaping the
core so as to partially fill the cavity, placing the core
within the cavity, forming an elastomeric foam and
preferably an open-celled or reticulated foam in situ
within the cavity so as to fill the space between the
preshaped foam and the cavity wall and to adhere the
cavity wall to the core and preferably prestress the wall
and core, and adjusting the pressure within the cavity to
a value eflective to provide efficient impact absorption.

Yet another fabrication method involves shaping the
wall surface to create a cavity, forming a cavity-wall.
adherent open-celled or reticulated foam core in situ
within the cavity so as to fill the cavity and preferably
prestress the wall and core, and adjusting the pressure
within the cavity 10 s value effective to provide effi-
cient impact absorption.

A further fabrication method involves sizing and
shaping the foam core, forming the outer wall in situ
around and adherent to the foam core such as by shnnk-
ing 8 film a core-adherent material around the core or
by applying a layer of uncured wall material, suc)) as a
solution of wall-forming polymer, around and adherent
to the core and then curing the uncured wall material,
thereby creating a cavity enclosing and preferadbly pre-
stressing the core, and adjusting the pressure within the
cavity to a value effective to provide efficient impact
absorption. In a preferred embodiment of this process in
which the wall is formed in situ around the core, the
wall-forming polymer is employed as a viscous solution
that is sprayed over the core with the number of coats
of sprayed matenal being selected 10 yield an outer wall
of appropriate thickness.

The present invention particularly involves two pro-
cessing vanants for forming the outer wall in situ. In
one vanant, the wall 1s formed by dipping a foam core
in fluid uncured (prepolymer) wall material and thereaf.
ter cuning the wall matenal. In this process it is essential
that the wall forming phase be a very high solids con-
tent suspension. [t has been found, that if this is done,
unexpectedly, the core. especially in its preferred open
cell form, does not adsord (soak up) and become satu-
rated with excess wail-forming matenal. Preferablv the
wall-forming matenal 1s from about %0 to aboyr 2
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4
sohds, although at the high end of this range the mate.
nal may be 100 viscous to flow well. More preferably
the wall-forming matenal is from about 50 10 about 755
solids.
In the other vaniant for forming the oute. wall in situ.

it has been found that in cases where the wall-forming

matenal is applied to the core, either by spraying or
dipping, a better product results if the core is preheated
10 2 temperature above ambient pner (o application of
the wrll-forming matenal. This elevated temperature 1s
preferably from about 80° F. to about 250° F. and more
preferably from about 90° F. 10 about 150° F. This ele-
vated temperature has the effect of minimizing adsorp-
tion of the liquid phase into the foam core.

The present shock-absorbing composites can be em-
ployed in a wide range of applications. One excellent
application is as heel pads and/or sole pads for shoes.
especially sport shoes, where they serve to absorb foot
strike impact with high efficiency.

The composites of this invention are characterized by
being easily formed in compound curve forms. by being
very light weight and by being hygieme. They are fur-
ther charactenized by being adjusiable in pressure. and
thus in impact cushioning capacity. This permuts them
to serve in a wide range of applications with widely
variabie impacts.

DETAILED DESCRIPTION OF THE
INVENTION

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described herein with
reference being made to the accompanying drawings.
Where practical in the drawings, a common reference
numeral is used for the same part when it appears in
more than one Figure. In the arawing:

FIG. 1is an exploded perspective view of the compo-
nents of an impact absorber of this invention;

F1G. 2 is an cut away cross-sectional view of a shock-
absorber of this invention;

FIG. 3 is a partially schematic cross sectional view of
an impact absorbing heel pad not embodying this inven.
tion. This heel pad has 2 wall defining s pressure-tight
cavity but does not have a foam core adhered to and
filling its inner surface. This figure tllustrates the flaw in
this design that an impact can be absorbed but, at the
same time ballooning occurs;

FIG. 4 is similar to FIG. 3 but illustrates that with the
present invention ballooning is prevented;

F135. § is a perspective view of an alternative foam
core for use in this invention. This core has a plurality
of differing compression strength foams .rranged paral-
Iel to the impact force;

FIG. 6 is a cut away cross-sectional view of another
alternative embodiment of the impact absorber of this
invention in which the wall matenal defining the cavity
is further shaped to provide a supportive column:

FIG. 7 is another cross sectional view of the absorber
shown in F1G. 6 taken along line 7-7;

FIG. 8 is an exploded perspective view of .he compo-
nents of the absorber of FIGS. 6 and 7:

F1G. 9is a perspective view of an altemative embodi-
ment of the impact absorber of this inveniion. This
embodiment employs a core which has a plurality of
diffenng compression strength foams arranged perpen-
dicular to the impact force;

F1G. 10 is 2 phantom top view of a core configuration
for use with closed cell foam matenals;
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FIG 1115 a cross secuonal view of the core shown in
FI1G 10 taken along line 11-11";
F1G. 12 1s a phantom top view of another core con-
figurauon for use with closed cell foam matenals;

F1G. 13 is a cross sectional view of the core shown in

FIG 12 taken along line 13-13";

F1G. 14 is a cut away cross sectional view of a shoe
containing a shock-absorber of the present invention
and addiionally having a pump for pressunzing the
core of the absorber,

FIG. 15 i1s a cross sectional view of an automotive
dash board incorporating an impact absorber of this
vention;

FI1GS. 16 and 17 are two views of an additional repre-
sentative application f2r tihe shock-absorbers of this
invention as a foot pad;

FI1G. 18 1s a perspective view of a shoulder pad under

pad application for the shock-absorbers of this inven- -

non;

FIGS. 19 and 20 are graphs illustiating the effective-
ness of the impact absorbers of this invention and their
adapuon to vanous body weights and to vanous im-
pacts,

F1G. 21 is a parually cross-sectional view of a shock-
absorber of this invention employing an altermauve
pressunzation modality and an alternative wall-forming
technique; and

FIGS. 22A and 22B are partially cross-sectional
views of ‘two stages of pressurization of a shock-
absorber of this invention employing a diffusional pres-
surization modality.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring to FIGS. 1 and 2 in morce detail, these fig-
ures illustrate an impact absorber 10. Impact absorbur
10 includes a foam core 11 and top and bottom wall
sections 12 and 14 which when jrined define a cavity
18. A layer of adhesive 16 is present between essentially
all of the inner surface of cavity 15 and the outer surface
of foam core 11. This layer is shown on core 11 but
could as well be on the inside surface of the wall or on
both the core and the wall as desired. When wall sec-
tions {2 and 14 are joined, the cavity which they define
is pressure tight. It is possibie to equip the impact ab-
sorber with a valve or fitting such as valve 16. Valve 16
is a "Halkey-Roberts™ type urethane valve which is
shown in F1G. 1 in its pre-assernbly form. After incor-
poration, the top end of valve 16 is cut off flush with the
surface of the shock-absorber as shown in FIG. 2. Any
equivalent form of valve, pressure control aperture or
other means to increase the pressure within the cavity
can be used. if desired. This valve allows the pressure in
the intenor (cavity 15) of the impact absorber to be
3djusted, as desired, by adding or removing fluid from
the cavity.

The outer wall of the impact absorber is formed of
flexible plastic. The materials used to form the wall can
be selected from the film-forming flexible plastcs. Vir-
tually any plastic can be used so long as 1t 1s resistant to
bactenal attack. flexible and shapable into the forms and
configurations desired. Useful film-forming plastics
include poly(urethane)s both of _he poly(ether) and the
poly(ester) form. polviesterls such as polvlethy ne
terphthalate). fleuible  poly(vinvlls,  elastomernc
polv(olefin)c such as nolviisoprene). poly(isobutsyiener.
and neoprens. in oty polyiethyvleneds and the hike
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In the embodiment shown in FIGS 1and 2. the outer
wall 1s preshaped into the desired conliguration and
then the foam core 15 adhered to 1t. In another embodi-
ment, the outer wall can be formed around the foam
core. One way to accomplish this 1§ to use a liquid poly-
mer precure solution or suspension which 1s applied to
the outer surface of the core and then cured It has beer
found that this method has advantages when the solu-
tion or suspension is sprayed onto the foam. Since the
foam employed herein is preferably of open-cell con-
struction, it has been found that the use of spraying
allows a coherernt outer film to be achieved without
soaking the foam with excess solution or suspension.
Another way to accomplish this is 10 use plastic sheet
stock and laminate it 10 the core or shnnk 1t around the
core. In any of these alternative modes of construction.
1t is essennial that there be a strong adnerent bond be-
tween the wall and essentially the entire outer surface of
the core.

Of the plastics useful in forming the films. preference
is given to the flexible poly(urethane)s because of their
ready availability. These matenals are available from J
P. Stevens Company and Deerfield Urethane.Inc.. 10
name but two regular suppliers. Representauve usetul
plastic films include the Decrfield “Dureflex” polviure.
thane) films. These materials can be preformed. as in
FIGS. 1and 2 or they can be used as stock goods. When
a liquid is used to apply the outer wall. it is typically a
solution of a prepolymer or resole resin. Vinyl films can
be used in this application. A typical vinyl film is the
vinyl adhesive sealant produced by W. R. Grace and
marketed by Fclectic Products as Eclectic 6000 adhe-
sive sealant. These materials are solvented in halocar-
bons such as perchloroethylene and the like. A pre-
ferred liquid coating is based on the polyurethanes.
Again, the nonrigid urethane polymers are preferred.
The solutions known in the art for forming flexible
urethane films are very suitable for this application.
Typical urethane polymer solutions include the reaction
product of a dii.ocyanate such as toluene diisocyanate
or hexamethylene diisocyanate with a poixol such as a
poly(ether polyol). These reaction products are com-
monly produced in a mixed solvent system such as a
polar solvent (for example., Butyl Cellosolve, Cello-
solve Acetate, butyl Carbitol, or diacetone alcohol or
the like) in combination with an aromatic solvent such
as toluene, benzene, or hydrocarbon distillate fractions
heavy in aromatics and having a boiling range in the
range of from about 140° to 240° C. In preferred appli-
cations, the fluid film-forming material is sprayed onto
the foam 30 as to minimize soak in and build up. In this
case, it is preferable to use a relatively viscous, high
solid content suspension/solution. Typical viscosities
are 100 cps or greater such as us to about 1,000 cps.
Typical solids contents are from about 25% to about
60%. Materials outside of these ranges can be used but
the above ranges are preferred.

In one preferred application, the liquid film forming
matenal is applied to the foam by dipping. In this case it
1s preferable 1o use a high solid content suspension/solu-
tion. Preferably, the suspension/solution shall contain at
least about 50% ty weight solids and more preferably
from about 50 to about 75% by weight solids. Such
solution/suspension has the advantage of not soakirg
1n10 the foam core even when the foam core is open
celicd construction.

Tais outer wall, when applied as a liquid can be dnied

at removed) and cured by the applicanon of heat
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and/or che application of 8 curing catalyst such as an
amine Other cunng modalities such as photocunng can
be employed as well, if appropriate. The hqud wall.
forming compositions can contain plastcizers and
builders and the like, if desired. The particular condi-
tions used for forming the outer wall are conventional
for processing polymers such as the urethanes which
are preferred and are known to those of skill in the
polymer ans.

In those applications where the outer wall is applied
as a hiquid, either by dipping or by spraying, it can be of
advantage to preheat the foam core. This preheating
raises the temperature of the foam core to above ambi-
ent, that 15 preferably above 80° and more preferably
above 90° and up 1o the highest temperature at which
the foam core remains thermally stable. Such high tem-
peratures include 250° F. or hugher if possible. Preferred
temperatures are {rom about 90°-250° F. and especially
from about 100°-50° F. This preheating of the core
appears to assist the formation of a film when the liquid
wall-forming material is applied. These elevated tem-
perature. can be achieved by autoclaving the core prior
to applying the outer matenal.

The outer wall, whether supplied as a preformed
structure, a cured liquid overcoat or a shrunk or ad-
hered layer of stock goods 1s commonly from about | to
200 mils 1n thickness wirth thicknesses in the range of
from about 2 10 50 mils being preferred and excellent
results being atiained with thicknesses of from about 3
to about 35 muls.

The core of the impact absorber is a foam. This foam
is preferably an open-celled foam, that is a foam in
which the various cells are in communicauon with each
other and with the outer surface of the foam. Similar
properties are achieved with a reticulated foam, that is
a foam which has been treated to break down mem-
branes which separated various cells. Foam rubber,
foamed latex, vinyl foams and the like can be used. The
preferred foam matenial for use in the core is poly(ure-
thane) foam. Representative foams include the “Enso-
lite” foams sold by Uniroyal Plastics Co., In¢. and the
flexible urethane foams soid by the E. R. Carpenter
Company.

Typical densities for the foam core range from be-
tween about 0.5 to about 15 pounds per cubic foot.
Preferred foam densities are {rom about 2 to 10 pounds
per cubic foot.

It will be appreciated that because the foam core is
adhered to the outer wall it is in efTect a structural mem-
ber. The adhered foam serves to prevent the ballooning
of the device as previously described. This duty puts
strain upon the foam of the core. If the foam separates
under this strain it can result in a loss of integrity of the

device. With this potential problem in mind. it is possi- «

ble to reinforce the foam by including filaments or fibers
or fabrics 1 it. Typical reinforcements can be inorgaric
matenals such as fiberglass or carbon fiber; natural
organic fibers such as silk. cotton, wool or the lke or
synthetic organic fibers such as urethane fiber,, nylon
filaments, nylon fabrics, aramid filaments and fabrics,
and the like. This reinforcement can be larainated into
the foam, incorporated into the foam or c.herwise com-
pounded 1nto the foam as 1s known bv those skiiled in
the ar.

In the embodiment shown in FICS 1and 2. the inter-
nal foam core s preshaped to fit tightly within the outer
4 11" of the impact absorber
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This inttmate fit may be accomplished 1n other ways
as well. For one. the core can be foamed 1n place within
the wall structure using injectable flexible foam forming
matenals known 1 the art. With the preferred urethane
foams, a typical foaming mixture can include a poly-
ether polvul, a diisocyanate such as toluene diisocya-
nate, water, and amine and organotin catalysts. This
mixture generally contains polymenic fillers and flexibil.
izers (plasticizers) as well. The added water reacts with
the isocyanates 10 produce an amine plus carbon dioxide
gas which foams the hquid. Other foaming agents such
as gases including carbon dioxide, nitrogen, air or the
like as well as low boiling liquids. (commonly low-boil-
ing fluorocarbons and the like) can aiso be added. By
controlling the amount of foaming matenal added and
the cure conditions, the core so formed can, if desired.
prestress the outer wall as is preferred. The in situ cores
can be closed-cell foams. open-celled foams or reticu-
lated foams as desired.

In a hybnd form of construction, the foam core can
be a composite of a preshaped foam body which does
not completely fill the cavity created by the outer wali
and an added foam-in-place layer between the wall and
the preshaped body. This form ~f fabrication has the
advantage that the desired intimate fit is achieved with
a minimum of preshaping and fitting while at the same
time the preshaped core provides a measure of dimen-
stonal stabilty and integnty to the composite dunng
fabrication.

The third component of the impact absorbers of tnis
invention is an adhesive for affixing the foam core (0 the
wall. This adhesive is most conveniently an activated
adhesive such as a light activated adbesive UV acu-
vated adhesive or heat activated adhesive 50 as to per-
mit the parts to be fitted together and then bonded. A
tvpical heat-activated adhesive is the Royal Adhesive
DC.11324 matenal sold by Uniroval. This adhesive is a
two part poly(urethane)/isocyanate adhesive which has
the added advantage of being ‘water-based. When ap-
plied to the foam and/or wail it dries to 2 non-tacky
surface which permits eaty assembly. This material
heat-activates at 300°-32¢" F. 1o form a tough adherent
bond. Other useful adhesives can include epoxy adhe-
sives, contact cemeut type poly(urethane) adhesives
such as the Uniroval “Silaprenes”, the 3M “Scothgrip™
adhesives and the isoprene contact cements. In general,
one can empluy as adhesive any material which will
bond the fo.m to the outer wall with a strength which
will not bz exceeded by the forces of impact applied to
the impact absurber or by the forces applied by the
pressire applied to the impact absorber.

In the fabrication methods in which a liquid solut.ion
of prepolymer is applied to the cors to create the outer
layer or in which the core is foamed in place, it is often
the case that the required intimate bond between the
core and the outer wall is formed directly without the
need for added adhesive.

The outer wall portions of the impact absorber are
Jjoined together such as by the use of adhesive or by heat
sealing or the like to give a fluid impermeable wall to
which the inner core is bonded. After the fusing to-
gether of the wall components, the impact absarber can
be trimmed and. if desired, further shaped to conform to
the eavironment of use,

The core of the present impaci absorbers contain a
fluid Gases and in parucular air are very suitable fluids.
Liquids and yells could be used as well, if devrec One
interz_ e zlass of fluids for use ininflatns - - oy
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shock-absorbers are the gases denominated the “super-
gases” by Manon Rudy in his 11.S. Pat. No. 4.219,945
FOOTWEAR. These gases are large molecule gases
such as the heavily substituted halocarbons, for example
hexafluoroethane, perfluoropropane, perflucrobutane.

b

perfluorchexane, perfluorcheptane, octafluorocyclobu-

tane, hexafluoropropylene, tetrafluormethane, 1,2-
dichlorotetrafluorethane, 1.1.2-tnchloro-1,2.2-:nfluore-
thane, bromotrifluoromethane and the like. These gases
have the property of being preferentially retained
within elastomeric membranes through which air, nitro-
gen, oxygen and other “smaller’” molecules can diffuse.
This leads to the interesung phenomenum that these
smaller molecules of gas can, with the passage of time,
diffuse into the cavity created by the polymenc wall
and filled with the supergases and thus increase the
observed pressure within the cavity.

Tuming to FIGS. 3 and 4, the advantages of the
impact absorber of this invention are graphically illus-
trated. In each of these figures a shoe 30 is shown to-
gether with foot 31 impacting downward into a heel
pad shown as 32 (in FIG. 3—not according to the in-
vention) and as 10 (in FIG. 4—in accord with this in-
vention). In the case of heel pad 32, the downward
pressure of the heel causes the center of the pad 34 1o be
severely depressed while permitting the edges 35 and 36
1o balloon up. This can be uncomfortable and unstable.
With pad 10 the center 33 depresses somewhat but there
is minimal ballooning.

Turning now to FIG. S, a variation of the core 11 is
shown. This core (core 50) is fabricated from a plurality
of foams of differing properties, for example density. As
shown, the core includes a series of plugs 51A, S1B, etc
of firm density foam insarted into the body of core 11.
This can resuit in a light weight core having the firm-
ness of the plugs. This is merely a representative config-
uration and one could as well have one entire section of
the core with one density foam and another section with
another density. One could also vary the core based on
other properties, such as the ability of a region of the
foam to take 8 set or the like. The various core sections
a’e adhered 10 the outer wall of the impact absorber as
1s shown in FIGS. 1 and 2. One could form a core of this
type by placing preshaped pieces of one foam in the
cavity and then foaming in piace the other material, if
desired.

The plastic wall of the impact absorber can have
structural properties and cnntribute to the rigidity and
sho:k-absorbing properties of the device. FIGS. 6, 7
and 8 illustrate an embodiment 60 of the impact ab-
sorber which includes a depression or “column” 61 in
its structure so as to provide additional wa'l surface and
structure in thac region of the absorber. In this embodi-
ment as shown ia FIG. 8, the valve 16 is illustrated
being laminated into the composite as the top 12 is
jomned to the bottom 14.

FIG. 9 illustrates other variations which may be em-
ployed without departing from the spirit of this inven-
tion. FIG. 9 shows impact absorber 80. The foam core
of absorber 80 is fabncated from several different foams
including foam section 81, section 82, section 83 and
section 84 These sections are all adhered to the wall
12/14. Valve 1615 again provided to permit the pressure
of the core to be altered and controlled. The various
core sections can be adhered to one another, if desired
If they are adinered 10 one another. it must be borne in
mind that in= cine lavers or the hke between the various

sections 22 oo . L Taineers for the transport o fluid
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10
between the vanous sections. If such fluid communica-
tion is desired. gaps must be left in the glue layers or
glues which are fluid-permeable must be used.

Absorber 80 includes several other features which
can be incorporated into the present absorbers. An exte-
nor pad 85 is provided. This can provide additional
shock-absorbancy. A top layer 86 is also present. This
can be a cosmetic over layer or can be provided as a
replaceable hygienic layer.

In the absorbers shown in FIGS. 1, 6 and 9, the means
for adjusting the pressure (valve 16) has been in commu-
nication with the foam core nself and has rehied upon
the open-cell foam structure of the core to distnbute the
applied pressure throughout the core and thus provide a
uniform level of support throughout the absorber.
While this structure is very suitable, one can also em-
ploy closed-cell foams, if desired. FIGS. 10 and 11. and
FIGS. 12 and 13 respecuvely illustrate two representa-
tive configurations for a closed-cell foam core. In the
configuration shown in FIGS. 10 and 11, the core 87
contains an aperture 88 into which the pressure adjust.
ing valve 16 can fit. This aperture 88 communicates
with a network of channels 89 spaced throughout the
core SO as to transmit and distribute the pressure applied
to aperture 88. In this embodiment. the network of
channels is contained by and enclosed by the closed-cell
foam core. This means that the core itself can contribute
to the containment of the pressure applied to the chan-
nels. This offers the advantage that localized stress on
the outer wall is avoided or minimized and possible
failures due to rupture at localized stress points are
minimized.

The configuration shown in FIGS. 12 and 13 is sub-
stantially the same as that shown in FIGS. 10 and 11
with the exception that sperture 97 communicates with
& network of passages 98 wh.ch are not fully contained
within the core. This configuration does not offer the
localized stress relief of the configuration of FIGS. 10
and 11 but would be less expensive and simpler 10 pro-
duce.

Turning to FIG. 14 an additional embodiment of the
impact absorber is shown as foot pad 90 housed within
the sole portion of shoe 95. Foot pad 90 includes the
foam core 11 and adherent outer wall 12/14 described
herein. Pad 90 is equipped with a built in pump t0 alzer
the pressure within its core. This pump includes a one
way check valve 16 which admits air into pump cavity
91. Pump cavity 91 is compressed and released to give
a region of low pressure so that air can enter through
valve 16. When the cavity 91 is depressed again, this
forces the newly admitted air through passage 92 into
the core 11, thus increasing its pressure. This process is
repeated until the proper pressure is attained. Shoe 9§
also includes a collar 93. This can be formed with the
same structure as pad 90 with an internal core adhered
to the walls. Such a collar would be very effective at
absorbing the shock which would accur as the wearer's
foot comes up in the shoe and impacts it or would be
effecuive as a protection to the wearer's ankle 2ng achil-
les tendon region.

F1G. 15 illustrates that the present invention finds
application in many areas beyond athletic equipment. It
illustrates an automotive dashboard structure 101 hav-
ing an impact pad 100 on its face as well as phantom
steening wheel 102. Impact pad 1C1 includes core 11,
wal 12714 and valve 16. Such a pad can provide effi-
cient dashboard impact protection or tiie occupants of
the automobile in the event of a crash.

o e e by
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FI1GS. 16 and 17 illustrate in 1wo views a ventilated
footpad 110 for use in shoes. Pad 110 has a2 complex
shape which requires numerous compound curves. In
its application as a shoe footpad, pad 110 will be sub-
jected to a wide vanation in impacts depending upon
the weight of the runner using it and the runner,, light-
ness of footstrike. It is of substantial advantage to adjust
the pressure within the pad with valve 16 10 accommo-
date these vanations.

FIG. 18 illustrates another embadiment of the present
invention, an underpad 180 for use in conjunct’on with
contact sports shoulder pac's. Underpad 180 has a struc-
ture which includes numer.aus compound curves and a
plurality of “Swisscheese™ holes through its structure.
The compound curve-forming ability and the plurality
of holes permut the pad to conform to and bend over the
wearer’s shoulder with comfort and breathability. It1sa
special advantage that the present invention makes
these complex curves possible and provides supenor
shock and impact absorption in such settings.

F1G. 21 illustrates another embodiment of the present
tnvention. 1t shows pad 210 in which the foam core 11
15 surrounded by a wall 211 which has been formed
around and in intimate adhesion to the core by applying
a liquid polymer suspension to the outer surface of the
core and then curing the polymer to produce the wall.

In one preferred embodiment, the outer surface is
created by spraying several layers of a curabie polymer
suspension onto the open-cell foam of core 11. Typical
polymer suspensions are the urethane suspensions such
as the two part sprayable systern marketed by Technical
Urethanes, Inc, Clearbrook, Va. as Techthane 90SS.
This representative matenal is a mixture of an aliphatic
poly(ether urethane) and a curing agent. These two
materials are mixed in about equal volume ratio and
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applied typically with an aitless sgrayer at a viscosity of

100-200 cps. This suspension has a sohds content of
about 45-50% by weight which, when coupled with the
viscosity just recited, gives rise to minimal soak-in into
the open-cell foam. The material cures to a tightly ad-
hered layer around the core at room temperature or can
be quick-cured by the application of heat. Additional
layers of the suspension can be applied to produce the
desired strength and thickness of coating.

As noted above, the coating can be applied by dip-
ping, as well, when the solids content of the suspension
is above about 50% by weight. This coating can ve
carried out with improved efficiency when the core is
preheated and this preheat condition is maintained dur-
ing the coating, or at least the initial stages of the coat.
ing.

Under atmospheric conditions, this process will give
tise t0 2 shock-absorber having an atmospheric pressure
within the core. This pressure can be increased by acd-
ing additional pressurization fluid to the core. This can
be carried out using a valve as has been previously
descnbed or alternatively can be carried out as depicted
in FIG. 21 by injecting fluid such as a gas directly
through the wall 211 by means of a needle 213. In the
figure, this gas is supplied through line 212. Wall 211
can be self-sealing, or a scalant can be applied over the
hole created by needle 213 so as to assure the retention
of the pressure applied from line 212,

As previously noted, in some embodiments. the core
or the shock-absorber can be pressunzed using the pro-
cess of diffusion pumping as disclosed in U.S. Pat. Nos.
4.219.945 and 4.271.606. both of which illustrate typical

_r2mals for forming walls suitable for this process and
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are incorporated by reference. FIGS. 22A and 22B
illustrate this process in schematic view. In these fig-
ures, FIG. 22A illustrates a shock-absorber 220 having
a spray- on outer wall 211 and a pressunzable open-
celled foam core 11. Large molecule gas is present
within the voids or cells of core 11. These large mole-
cules are fancifully shown as 221, even though, of
course they can not in fact be seen. Thesc molecules are
held and enclosed by wall 211 and can not sscape as
shown representationally by their bouncing <fT of the
wall. Absorber 220 1s at 2 low pressure mode as shown
by its flat to ccncave section. Wall 211 is fabricated of
a matenial which is permeable to small gas molecules
and in particular nitrogen and oxygea molecules from
air, shown as 222. These small molecules permeate the
wall and cause the intemal pressure of core 11 10 1n-
crease. This effect is shown in FIG. 2I1B where the
diffused “*small” molecules have entzred the core and
caused it 10 press against the aflixed wall 211 and ex-
pand the body. This pressurization by diffusion can lead
10 enhanced life for the shock-absorbers and to in-
creased performance.

The effectiveness of the present invention can be
demonstrated by comparative tests. A series of impact
tasts were run on 2 standard state-of-the-art bashetball
shoe. The same tests were then performed on the same
model shoe which had been modified by replacing a
portior of its sole structure (the heel pad region) with
an impact absorber of this inveation. The impact ab-
sorber was fabricated from 35 mil flexible poly(ure-
thane). The core was about { inch thick open-ceil poly-
(urethane) foam of § Ibs per cubic foot density. The
foam core slightly prestressed the outer wall by being
somewhat oversized and was adhered to the walls using
3 heat activated water-based urethane adhesive. Tests
were run with the core sealed at atmospheric pressure
and with the core pressurized to 5 and 10 psig. FIGS. 19
and 20 present the results of these tests. In each figure
line A is the results observed with the prior art shoe. It
can be seen that for a given application of energy to the
shoe, i.e. a given impact, the shoe transmits a certain
peak force and s cerwain acceleration, (in G's) to the
wearer. Lines B show the results achieved wnen the
atmospheric bladder is used. They show that the force
and acceleration transmitted to the wearer is signifi-
cantly reduced. Importantly, this reduction cccurs over
the entire range of applied energies. Thus the effective-
ness of the present absorbers is substantially universal
and will be observed with hard impacts such as may
result with heavy athletes and also with lighter impacts
such as may result with lighter weight athletes, etc.

Lines C show that even better shock-absorbancy is
achieved when a positive pressure is applied to the
bladders. Similar resuits were obtained with the 5 and
10 pound pressures whicii suggest that in practical
terms these pressures may be quite adequate. On the
basis of these tests, it is believed that pressures in the
range of 0 tn about 20 psig are preferred.

The present invention has beer described herein in
detail with respect to a number of preferred embodi-
ments and cenfigurations. [t will be appreciated. how-
ever, that modifications and changes to vanous aspects
of these embodiments may be made while still coming
witn in the spint and scope of this invention which 1s as
defined by the followng claims.

The term “solution/suspension™. as used in the above
specificanon and as us2g in the following claims. 1s
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intended to means “solution/suspension” and has besn
used as an abbreviation of such.
What is claimed is:
1. A method for producing a shock-absorbing com-
posite for absorbing and dispersing impacting forces

compnsing forming a flexibie foam core shaped and -

sized as required for said shock-absorbing composite,
applying to the outer surface of said core a layer of
prepolymer solution/suspension, curing the layer of
prepolymer solution/suspension to yield a flexible plas-
tic layer thereby forming a flexible enclosure surround-
ing and adhered on ali sides to said core, said flex:ble
enclosure being capatle of having its internal pressure
changed.

2. The method of claim 1 wherein said applying is
carned out by dipp:ng and wherein the solution/suspen-
sion is a suspension having a solids content of at least
about 50% by weight.

3. The method of claim 2 wherein said suspension has
a solids conten: of from about 509 by weight to about
759% by weight.

10
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4. The method of claim 1 wherein the core is pre-
heated 10 a temperature above ambient prior to appls-
ing to its outer surface the layer of prepolymer solu-
tion/suspension znd wherein said core i1s at a tempera-
ture above ambient dunng application of the laver.

S. The method of claim 4 wherein the prehear tem.
perature is a temperature between 80° F. and the ther-
mal decomposition temperature of the core.

6. The method of claim 4 wherein the preheat tem.
perature is a temperature between 90° F. and 258" T,

7. The method of claim 6 wherein the cose is an open-
celled foam core.

8. The method of claim 7 wherein the applving is
effected by spraying. -

9. The method of claim 6 wherein said applying is
carried out by dipping and wherein the solution./suspen-
sion is a suspension having a solids content of at least
about 507 by weight.

10. The method of claim 9 wherein said suspension
has a solids content of from about 509 by weigcht 10
about 759 by weight.

L]
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(57 ABSTRACT

Shock absorbing structure for athletic equipment is
disclosed in which a flexible air-tight fabnc structure
has an internal surface defining a cavity and an extemal
surface adapted to be in fluid communication with the
atmosphere outside the shock absorbing structure. The
fabric structure includes a plurality of selectively di-
mensioned and disposed spertures which couple the
cavity and the external surface of the shock absorbing
structure in continuous fluid communication. A flexible
foam portion baving an open-celled structure defining a
reservoir to releasably hold air is disposed in the cavity
of the fabric structure and bonded, at least in part, 1o at
least a portion of the internal surface of the fabnc struc-
ture. In one embodiment, the flexible foam portion in-
cludes a multi-layered laminate of at least three open-
celled foams of difTerent foam density. The shock ab-
sorbing structure further includes shield structure to
distnbute the applied force across at least a portion of
the f(abric covered foam lamunate.

9 Claimas, 13 Drawing Figures
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MULTI-LAYERED, OPEN-CELLED FOAM SHOCK
ABSORBING STRUCTURE FOR ATHLETIC
EQUIPMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application is a continuatuon-w-part of my
earlier applicauon, Ser. No. 357,588, filed on Mar. 12,
1982, for Protective Shock Absorbing Equipment, sow
abandoned.

BACKGROUND OF THE INVENTION

This invention relates to shock absorbing equipment,
and more parucularly to protecive shock absorbing
athletic equpment for wear dunng contact sports, and
to methods for making such equipt

Shock absorbing equipment has long L en known and
used where shock attenuauon is required. For example,
to reduce the trauma inflicted upon people 10 vehicie
collisions, closed<ell foam matenals have been used 10
automobue dash boards, sand-filled barrels have been
deployed about lughway obstructions, and aur-bags that
inflate upon vehicle impact have been used in passenger
compartments. Raw cotton and woo! batting have been
used for padding and packaging nceds, and both batung
and inflatable members have been used in clothung and
athlenc equpment

Athlenc equpment, such as shoulder pads. nb pro-
tectory, hip pads, thugh pads, and so forth, are com-
moaly worn by participants wn a great vanety of sports
in which body contact with either another paruc:pant
or with a piece of equipment used in the sport presents
the nsk of injury. Such equipment has loog been known
and used by athletes in contact sports such as football,
hockey and so forth.

One type of known prior art athletic equipment in-
cludes a relatvely hard outer shell of leather, vulca-
nized fiber, or sumilar matenai, and an inaer layer of soft
padding matenal. So constructed, the hard outer layer
receives the applied force or shock and serves to spread
the force over a large asea where 1t 13 absorbed and
custuoned by the soft padding matenal. Known pnor
srt padding matenials include cotton padding, foam
rubber, foam plastic matenal, sponge rubber, expanded
rubber or vinyl and the like, wath the resiience of such
material tending to absord a poruca of the spplied
force.

Another known type of athletic equipment includes
an inflatable balloon-like structure whuch is inflated
with air to 8 pressure above one atmosphere and then
sealed to maintain the aur within the structurs. When a
force is imparted to such a structure, a portion of the air
volume within the structure immediately adjacent the
pownt of contact on the structure is forced to another
region within the structure causing the entire structure
to balloon. This bailooning effect tends to redistribute
the applied force in the same manner that stepping on
one end of an elongated balloon redistnbutes the ap-
phied force to the other end of the balloon causing the
other end to bulge.

Thie known pnior art shock absorbing equipment,
however, does not effectively reduce the force actuadly
imparted to the user to a neghgible value.

SUMMARY OF THE INVENTION

According to the present inventicn, shock absorbing
structure for athleti: equipment 1s provided for con-
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trotled shock attenuation. Whuie the present invennon
has many applications, it will generally be descnbed
with reference to athletic equipment. It wul be apparent
to those skilled in the art t.iat the present teachings may
advantageously be employed in other applicauors
where controlled shock attenustion 1s required

The present invention utdizes a controlled transfer of
arr between an utenor region and the atmosphere out-
side the piece of shock absorbing equipment 10 present
the force inflicted upon the equirment with an oppo-
sitely durected force of substantially equal magnitude to
impart to the wearer a substanually neghigible resultant
force.

According to ons embodiment of the present inven-
rion, a flexuble opea~celled foam portion 1s covered with
a fabnc. The fabnc 1 generaily air impermeabie, byt has
a pluranty of aur permeabie regmns selectively distnb-
uted. The arr permeable regions produce continuous
flud communication between the foam portion inside
the fabnc covenng and the atmosphere outs.de Upon
apphcauon of a force to the fab.a. covenng. a portion of
the volume of air conwuned within the ceil structure of
the foam is selecuvely transferred through the ar per-
meable regions of the fabne covenng to the outside of
the covenng. The rate of transfer u conurolled such that
the 1nflicted force is met with a resistance of substan-
ually equal magnitude and opposte direction 10 pro-
duce a resultant force of substantially negligible magni-
tude for infliction upon the wearer. Shield structure 1s
included to distnbute the force across the fabne cov-
ered foam.

According to one aspect of the present invenuon. the
flexsble open<elled foam porton iacludes a mulu-lay-
ered laminate of open<elled foams having different
foam densitics. In one embodiment of the present insven-
non, the larr inate includes at least three {2am layers In
another emnbodiment, the laminate inciudes a plurality
of foam layers disposed adjacent an inflatable<ieflatable
structural element.

According to another aspect of the present invention,
a method for making shock absorbing structure for
aileic equipment includes cutung open<elled foam
into & desired pattern, bonding an aur-ught fabne to the
foam to form an air-tight enclosure about the foam, and
inilicung s plurality of holes in the fabnc at predeter-
mined locations such that the holes penetrate through
the fabric and into the cell structure of the foam.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will further be descnbed with refer-
ence 10 the accompanying drawings which illustrate
shock abs cbing structure for athletic equipment in
accordance with the present invention, wherein hike
members bear hke reference numerais and wherein:

FIG. 1 is a perspective view of football shouider
pads, a nb protector, hip pads and thigh pads in accor-
dance with the present inventuon,

FIG. 2i¢ a perspective view of a po:tion of the shoul-
der pads illustrated 1n FIG. 1,

FIG. 3 is a section view through the shoulder pad
illustrated in FIG. 2 along the line 3—3. with the struc-
ture layed substannally fla*

FIG 4 s an alternate embcdiment of the structure
lustrated 1n FIG 3,

FIG 8 1s a schematc cross-secticn view of shock
absorbing structure according to the presentinvenuon,
and
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disposed adjacent the second piece of fabne 14, and the
foam layer 165 13 disposed between the foam layers 16a
and 16¢c

Each foam layer 16a. 165 and 16 have a difTerent
foam density. The deasity of the foam layer 16¢c. which
1s designed to be disposed adjacent the body of the
wearer, has the lowest foam density. Its foam density
should be no more than approuumately one pound per
cubic foot. The preferred range of densities is between
one-half and three-quarter pound per cubic foot.

Soft foam 13 used in foam layer 16¢ to enhance com-
fort levels and provide proper fit. Since the structure 10
must be shaped to conform to the body of the wearer,
the foam layer 16¢c must have suffictent softness to con-
form to the contour of the body while providing good
body contact.

To further enhance fit and comfort, an alternate em-
bodiment 1llustrated 1n F1G. 4 includes a foam layer 16¢
hawving a plurality of regions 16d of vaned height. In
operation, as the structure 10 is fitted about the body.
sides 16e of the height-varied regions 164 move closer
together ard tend to form a firmer fit than the structure
dlustra‘ed in FI1G. 3.

Refernng once again to FIG. 3, the outer foam layer
16a has a relatvely high foam density. The density
range 1s from approxmately 3 pounds per cubic foot to
16 pounds per cubic foot or more. The preferred range
is approximately 3 to 4 pounds per cubic foot

The foam layer 16b sandwiched between the high
density outer foam layers 16a and the low density inner
foam layer 16¢ has an intermediate density between the
densities of the inner and outer foam layers. The pre-
ferred density of the foam layer 165 is approximately 2
pounds per cubic foot.

The foam portion 16 in the illustrated embodiment
has three foam densities by virtue of having three foam
members, 16a. 165 and 16c. More than three foam mem-
bers may be used. [t is important that the foam layer
closest the body have a low enough density for en-
hanced comfort and fit, and the density of the layer
fiurthest from the body be sufficiently great so that the
shock absorbing structure 10 adequately absorbs the
inflicted force.

In altermate embodiments (not illustrated) an inflata-
ble-deflatable structural element is used in place of ei-
ther foam layer 16a or foam layer 16c The foam portion
16 in these altemate embodiments is a multi-layered
laminate of a plurality of open<eclled foams having
different foam densiues, and the inflatable-deflatable
structural element 1s disposed adjacent the multi-lay-
ered foam laminate. The inflatable-deflatable structural
element includes an inflatable-deflatable chamber, and
may include open<elled foam disposed within the
chamber.

Refernng now to FIG. 6a a schemaucally illustrated
shock absorbing structure 10 disposed adjacent a
wearer 52 includes an air-tight fabne enclosure 54 hav-
ing a cavity 56. Flexible open<elled foam portion 58 is
dispased within the cavity 56 such that the outer surface
of the foam paruon is bonded to the inner surface of the
cavity. A plurality of apertures 60 are included in the
air-ught fabne enclosure $4 and provide continuous
fluid communication between the cavity 56 and the
atmosphere outside the shock absorbing structure 10.

Referning to FIG 6a. in the absence of an external
force infMlicted upon the shock absorbing structure 10,
the cells of the foam portion 58 in the cavity 56 contain
a first volume of air at one atmosphere of pressure. The
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pressure within and without the shock absorbing struc-
ture 10 13 the same because apertuses 60 reduce the
pressure differential across the portion of the fabnc
enclosure 54 containung the air-permesble apentures 60
to a quiescent value of zero. Since the inflicted external
force 1s zero, the resuited force R transoutted to the
wearer 5213 also zero.

Refernng now to F1G. 64, a force F) 1s inflicted upon
the shock absorbing structure 10. In the absence of the
apertures 60, the inflicted force may tend to distort the
shape of the cavity 56, but it cannot alter the volume of
aur contained withun the cavity 56 because air is essen-
ually an incompressibie fluid. On the other hand. if the
apertures 60 were uncontrollably large, the inflicted
force Fy would tend to collapse the structure 10 expel-
ling the air contained wathin the cellular structure of the
foam poruon 58 through the aperture 60. In either case,
a sigmficant portuon of the wnflicted force would ikely
be unparted to the wearer. Controlied expulsion of the
air contained in the cellular structure, however, reduces
the resultant force imparted to the wearer 1o substan-
tially zero.

As the force F) is inflicted upon the shock absorbing
structure 10, s poruon of the air contuned in the cellu-
lar structure of the foam poruon 58 is transferred from
the cavity 56, through the apertures 60, and into the
atmosphere outside the structure 10. The volume of air
transferred per unut of time, which s determined by the
size and number of the apertures 60, is chosen 1~ create
a back pressure in the cawvity 536 which presents the
inflicted force F with a force F3 of equal magnituae
and opposite direction. The forces Fy and F3 vectonally
add such that the resuitant force R imparted to the
wearer 51 1s essentially zero.

The force F) exists for some finite period of time and
thus can be viewed as increasing in magnitude {rom
zero to some maumum value, dwelling at that max:-
mum value for some finite peniod of ume, and then
decreasing from that maximum value to zero. FIGS. 64.
6c and 6d schematically idlustrate the behavior of the
shock absorbing structure 10 as the inflicted force in-
creases (o its maximum value.

As the magnitude of the force increases, the pressure
within the cavity 56 increases to a value above one
atmosphere and air within the cellular structure of the
foam porticn 58 is expelled through the apertures 60.
Both the air pressure in the cavity and the volume of the
cavity decrease.

As the force F) reaches its maximum value, the rate of
change of F; per unut of time reaches zero. Therefore,
the rate of change of cavity volume per unit of time and
the volume of air expelled from the cavity per unmit of
time also reach zero. This is depicted in FIG. Ge.

The :nflicted force Fy then decreases in magnitude
from the maximum value to zero, and the elasticity of
the foam portion 58 causes the cavity 56 to increase in
volume. As the volume increases, air is drawn through
the apertures 60 and into the cavity 56 from the atmo-
sphere outside the shock absorbing structure 10. This 1s
schematicaily illustrated in FIGS. 6/ and 6g. The rate at
which air 1s drawn 1nto the cavity 56 and thus the rate
at which the volume of the cavity increases, I1s again
determined by the number and size of the apertures 60
and 1s chosen such that the forces Fyand Fiadd vecton-
ally to produce a resultant force R of substanually zero
magnitude.

After the magnitude of the inflicted force F, has
decreased to zero, the cavity 56 returms to its initial
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said inner foam layer has a foam density in the range
of approzimately one-half to three-quarter pound
per cubic foot;

said outer foam layer has a foam density in the range
of approximately three to four pounds per cubic
foot; and

said intermediate foam layer has a foam density of
approximately two pounds per cubic foot.

. The shock absnrbing structure of claim 1 wherein
the open-celled foam layer of the foam portion adapted
to be disposed adjacent the wearer compnses a plurality
of height-vaned regions adapted to conform to a body
contour of said wearer.

6. Shock absorbing structure for athletic equipment
1o protect a wearer from infliction of an externally
applied force, compnsing:

a flexible enclosure having first and second faces and

a peniphery defining a cavity, said first and second
faces being air impermeable and said penphery
baving at least one air impermeable region and at
least one air permeable region such that said cavity
is in continuous fluid communication with the at-
mosphere outside the shock absorbing structure;

a member having first and second faces disposed
adjacent to and bonded at least in part to said first
and second faces, respectively, of the flexible en-
closure, said member including:
an inflatable-deflatable structural element; and
a flexible open-celled foam portion disposed adja-

cent said inflatable-deflatable structural element
and compnsing a multi-layered laminate of open-
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celled foams of different foam densuty including
first and second foam layers each having two
faces, one face of said first fcam layer being
bonded to one face of said second foam layer, the
cells of said foam portion releasably holding 2
volume of air selectively vaned between first
and second volumes diffenng by a volume differ-
ential in response 10 application and removal of
the force on the shock absorbing structure. said
volume differenuial being transferred between
the foam portion and the atmosphere outside the
shock absorbing structure through said at least
one air permeable region of the penphery of the
flexible enclosure; and

shield structure dispoed outside said flexible enclo-

sure and adjacent one of said first and second faces
of said ilexible enclosure to distnbute the applied
force across at least a portion of said one of said
first and second faces.

7. The shock absorbing structure of claim 6 wherein
said inflatable-deflatable structural element includes an
open-~celled foam member.

8. The shock absorbing structure of claim 6 wherein
saig inflatable-deflatable structural element is disposed
adjacent said shield structure.

9. The shock absorbing structure of claim 6 wherein
one of the open-celled foam layers of the foam portion
comprises a plurality of height-vaned regions adapted

to conform to a body contour of said wearer.
L ] L] L ] * L ]




c-1

APPENDIX C

MASK ATTACHMENT CONCEPTS




OVER-CENTZR LATCH (eq. FOUR LATCHES, SPACE’
AT THE TEMPLES AND JAW OF USER)

SEMI—-RIGID BASE

R:GID FACEPIECE —
(BONDED TO HOOQD)

(eg FOLYCARBCNATE)

COMPLIANT v—SEAL HOOD
(eg. RUBBER)

CONCEPT #1
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RIGID FACEPIECE
(eq. POLYCARBONATE)

SEMI=RIGID TUBE HOUSING
(BONDED TO HOOD)

DEFLATED TUBE HOOD

—_— .,

SNAP IN PLACE

(PASSIVE ATTACHMENT)

—_—

(PNEUMATICALLY OR HYDRAL!LICALLY
INFLATE TUBE TO LOCK SEAL)

CONCEPT #2
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RIGID FACEPIECE
(eg. POLYCARBONATE)

OVER~CENTER LATCH

SEMI-RIGID PERIPHERY

— =

CONFORMAL SEAL MAT'L HOOD
(eg. DIELECTRIC GEL)

CONCEPT #3

)




RIGID FACEPIECE OVER-CENTER LATCH

SEMI-RIGID PERIPHERY

AN

COMPLIANT /CONFORMAL SEAL HOOD
(eqg. GEL/FOAM COMBINATION)

CONCEPT #4
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RIGID FACEPIECE
(eg. POLYCARBONATE)

COMPLIANT SEAL
(eg. GEL/FOAM)

/— V-BAND CLAMP

SEMI-RIGID PERIPHERY

TR

HOOD

CONCEPT #5




RIGID FACEPIECE SEMI-RIGIC BASE
(eg. POLYCARBONATE) ;

INFLATABLE SEAL HOCD

AA/EEET N
N\ J 1

(SEAL CONTACT)

—El—==

(PNEUMATIC OR HYDRAULIC
SEAL INFLATION)

1. UPON INFLATION, THE SEAL COMPLETELY FILLS
THE FACEPIECE VOID.

2. UPON INFLATION, THE SEAL EFFECTIVELY LOCKS
THE FACEPIECE TO THE BASE.

O
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COMPLIANT SEAL MAT'L SEMI-RIGID PERIPHERY

(eg. RUBRBER)

RiG.D FACEPIECE —/ HOQD
(eg. POLYCARBONATE) .

CONCEPT #7
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MASNTITIC BAND SEMI-R:GID PERIPHERY

L RiCID FACEPIECE HOQD

CONCEPT #8




CONCEPT 49




k2D Faling

SEMI-R GO LATCH

SeMi-RiC T PE

7

/

/
r‘:_/

cs /
CCONMPLIANT SEAL ——/
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ACO0

CONCEPT £10
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